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imagineering 


SPECIALIZED KAYNAR EQUIPMENT 


Imagination plus engineering know-how is teamed 
at the Kaynar Company. Imagineering pioneered 
the unique, full-strength, self-locking design 

of the Kaylock nut that is now the most copied 

nut in the world. Imagineering created the firs! 
lightweight low height steel anchor nut, the 

first narrow lightweight gang channel, the first 
lightweight floating anchor nut, the first miniature 
fixed and floating anchor nuts, the first 

floating counter-bore nut, and the first light weight 
and low height hex nut for both internal 

and external wrenching. 


. .. these special talents and facilities are available for your fastening problems. 


KAYLOCK 


| A TRADE MARK 
‘ ° All Metal, Self-Locking Nuts 


Kaylock Nuts are precision products, and conform to applicable 
Air Force-Navy Specifications AN-N-5 and AN-N-10 


For consultation of your fastener problems write to © 1956 


THE KAYNAR COMPANY * KAYLOCK DIVISION * BOX 2001, TERMINAL ANNEX .LOS ANGELES 54, CALIFORNIA 


Canadian Distributor: Abercorn Aero Limited, Montreal 
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What are aircrafters? 


mae do you find a precious commodity that 
can be numbered in the thousands. 


But such is the case of “aircrafters”—the personnel 
of Goodyear Aircraft who ply their skills in Akron 
and at the Litchfield Park plant in Arizona. 


Their prime objective has long been to “Keep 
America First In The Air,” and foresighted manage- 
ment has provided engineering facilities and leader- 


ship that have more than matched the challenge. 


The facilities in Akron and Arizona represent huge 
investments made in anticipation of the important 
roles they were destined to play. They have made 
possible the design, testing and production of a host 
of vital contributions at a juncture in this nation’s 
future where time is of the essence. 


They’re Doing Big Things At 


The fruits of these facilities—concepts of Goodyear 
aircrafters which have been engineered, developed 
and produced—make interesting reading in the light 


of present-day aeronautical needs: 


A case in point is ATRAN, the brilliant all-weather 
aircraft navigational equipment born of Goodyear 
skills. Another is the new GEDA A-14 analog 
computer. Beyond that, Escape Capsules, Thrust 
and Inflat- 


Reversers, Radomes without “cross-talk” 


able Airplanes that can be rolled up like a rug. 


Ground Handling Systems for Missiles, Stretched 
Canopies, and 1-Man Helicopters— 

—every one of them a pay-off on progressive pioneer- 
ing, by a corporation which foresaw the need and 
programmed the equipment in time to do the job! 


GOODZYEAR AIRCRAFT 


Opportunities Unlimited for Engineers ¢ Plants in Akron, Ohio, and Litchfield Park, Arizona 


Goon /VvEAR ~ 
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ATRAN, GEDA~—T.M.’s Goodyear Aircraft Corporation, Akron 15, Ohio 
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New... Lighter, Smaller Synchronizer 
For BENDIX Weather Radar System 


available. Improved contour circuitry in the Transmitter- 


This new SYN-1B Synchronizer—heart of the Bendix* 
RDR-1 Weather Radar System—represents the ultimate 
in lightweight design for this type of equipment. It 
weighs only 21 pounds—27 pounds less than its larger 
predecessor. The number of vacuum tubes used has been 
reduced from 32 to 19. 

The SYN-1B Synchronizer is but one of several 
advancements - incorporated in the Bendix RDR-l 


Weather Radar System. Four types of antennas are 


BENDIX RADIO DIVISION © BALTIMORE 4, MARYLAND 


Receiver unit assures even greater trouble-free operation. 
All relays are protected against dust particles by easily 
accessible, removable covers. 

Get the full story on Bendix Weather Radar. Find out 
why it is fast becoming the leader in its field. Contact 
your local Bendix Aviation Radio Representative. Or 


write the factory direct. Address below. 
* Reg. U. S. Pat. Off. 





West Coast Soles: 10500 Magnolia Bivd., North Hollywood, Californie 


Export Soles and Service: Bendix International Division, 205 E. 42nd St, N. ¥. 17, N. ¥., USA, 


Conadion Distributor: Aviation Electric, 200 Lourention Bovlevord, Montreal, Quebec 











AVIATION CALENDAR 


Aug. 22-24—Bendix Aviation Corp.’s 1956 
International Ignition Conference, Sid 
nev, New York 

Aug. 27-29—Association for Computing Ma 
chinery, annual meeting, Univ. of Calif 
Westwood Campus, Los Angeles 

Sept. 1-3-1956 National Aircraft Show, 
Will Rogers Field, Oklahoma City 

Sept. 3-7—Canadian National Air Show, 
loronto, Canada 

Sept. 3-9—Socicty of British Aircraft Con 
structors’ 17th Annual Air Show, Royal 
Aircraft Establishment Farnborough, 
Hampshire, England 

Sept. 6—Seventh annual Engine Operation 
& Maintenance Forum, sponsored by Air 
work Corp., Pratt & Whitney Aircraft 
ut Airwork Corp. and Millville Airport, 
Millville, N. J 

Sept. 8—First annual National Conven 
tion of the OX5 Club, Williamsport, Pa 
Contact: Clifford Ball, Secy., OX5 Club 
214 Plaza Bidg., Pittsburgh, Pa 

Sept. 9-1l—International Northwest Avia 
tion Council, 20th annual convention 
Boise Idaly 

Sept. 10—Pratt & Whitney, Southwest Air- 
motive Co. Engine Forum, Melrose Ho 
tel, Dallas 

Sept. 10-14—American Society of Mechani 
cal Engineers, Instruments & Regulators 
Div. Mecting, Detroit, Mich 

Sept. 17-21—American Society for Testing 
Materials, Second Pacific National Meet 

\pparatus Exhibit, Hotel Statler, 
Los Angeles 

Sept. 17—International Air Transport Asso 
ciation, 12th annual general mecting, 
Edinburgh, Scotland 

Sept. 17-21—Eleventh Annual Instrument 
Automation Conference & Exhibit, spon 
sored by the Instrument Society of Amer 
ica, Coliseum, New York, N. ¥ 

Sept. 17-22—International Congress of As 
tronautics, sponsored by the International 
Astronautic Federation, Rome, Italy 

Sept. 18-20—Twenty-fourth USAF-Aircraft 
Industry Flying Safety Conference, spon- 
sored by USAF Flight Safety Research, 
Santa Barbara, Calif 

Sept. 24-26—American Rocket Socicty, fall 
mecting, Hotel Statler, Buffalo, N. ¥ 

Sept. 24-28—1956 Trade Fair of the Atomic 
Industry, Navy Pier, Chicago 
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UALITY 
MAGNESIUM 


A MAGNESIUM SAND CASTING at the Dow foundry. Many kinds of castings are pro- 
duced—with quality standards to meet the special needs of the aircraft industry. 


... for the Aircraft Industry! 


ORDINARY AND EXTRAORDINARY 
SAND CASTINGS 


PERMANENT MOLD CASTINGS 


PLASTER CASTINGS 


YOU NAME THE CASTING, Dow can supply you with any 
shape or size required. Specialized inspection techniques 
rigidly maintain your standards and _ specifications. 
Heavy-wall or thin-wall, the best—and surest—answer to 
your problems are Dow magnesium castings! Contact your 
nearest Dow sales office for additional information. 


THE DOW CHEMICAL COMPANY 
Foundry Sales, Bay City, Michigan <> 
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If you work with small instrument type bearings 
you'll find this new, authoritative publication an 


extremely valuable and handy source of eering 
data arranged in convenient form for practica 


reference. 


LOOK AT THESE FEATURES... 


@ A helpful survey article: “‘ractors To CONSIDER IN 
SELECTING SMALL INSTRUMENT BALL BEARINGS.” 

@ Acomplete, practical presentation of bearing facts: 
Types of bearings Dynamic and static loads 
Materials Lubrication 

Radial and Axial play 
WRITE TODAY... GET YOUR NAME ON OUR 


Components 
To rq ue 
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@ Large, clear illustrations. 

@ Big, easy to follow charts. 

® Convenient nomographs and conversion charts. 

@ Simple bearing designations make ordering easy. 


NEW HAMPSHIRE BALL BEARINGS, INC., Peterborough, Neu Hampshire 








Onsrud Invomill, a combination power-router and 
skin - milling machine that can remove up to 150 
cu. in. aluminum per minute, is just one of many 
hundreds of modern, high-speed machines. aa.isss 


from TWIN COACH 


Piston or jet ..single or multi- 
engine... trainer. ..interceptor, 
triphibian or tanker transport 
—Twin Coach Aircraft Division 
is probably unique among 
America’s great subcontractors 
in its ability to produce major 
assemblies for many different 
aircraft types. 

That’s because we’re aircraft 
specialists. Twin Coach Aircraft 


Division’s five plants are devoted 
exclusively to production of air- 
frame major assemblies. We 
build no other products .. . do 
no other work. 

This is important because it 
means your airframe assemblies 
are built by experienced aircraft 
specialists... men whose one aim 
is to produce to specificat? 
schedule, at the lowest 


<=" Twin COACH bomeany 
[Aircraft Divibion 


BUFFALO. N.Y. 


é ee 
a 


Other divisions of Twin Coach Compony make 
PONY EXPRESS TRUCKS * FAGEOL GASOLINE AND PROPANE ENGINES 
° FAGEOL-LEYLAND DIESEL ENGINES ad FAGEOL AEROJET ENGINES 





This new TDI voltage-sensing subcarrier os- 
cillator weighs in at only 8 oz.—is approxi- 
mately one-half the size of previous oscillators 
—contains only two tubes, compared to pres- 
ent day five-tube circuits—but these are no 
indication of its outstanding performance! 
Reliability under typical (and that means ex- 
treme) environmental conditions is nothing 
short of amazing. 


Interested? You can learn more by sending 
today for free technical data and detailed 
specifications of TDI’s newest precision com- 
ponent for in-flight telemetering. Bulletins of 
other TDI remote instrumentation products 
sent on request. 


BUILT FOR ENDURANCE 


TEMPERATURE— Designed for operation from —65° C 
to +100° C 


ALTITUDE—Center frequency stability within +1% of design 
bandwidth with variation in altitude from sea level to 80,000 
feet (temp. constant) 


ACCELERATION—Center frequency stability within +1.0% of 
design bandwidth under constant acceleration of 50g in each 
direction of each major axis 


SHOCK—Center frequency stability within +3% of design 
bandwidth after being subjected to 60g, 10 millisecond dura- 
tion impact shock in each direction of major axis 


VIBRATION— Center frequency stability within +3% of design 
bandwidth when subjected to sweep vibration of 0.06 inches 
double amplitude from 10 to 55 cps and 10g from 55 to 2000 
cps (three minute duration total) in each major axis. Noise 
output less than 3% peak to peak of DBW, 


*Pat. Pending 





How many riveting 


and welding 


operations can 


you eliminate > 


with 


Section of Bondolite* floor panel 
(*T.M. Goodyear Aircraft Cor- 
poration) with inserted cargo 
tie-down ring. 


Wing flap section made from 
Bondolite. Bend is reinforced 
with Epon Adhesive VI. 


Bondolite honeycomb construc- 
tion. Epon Adhesive VI bonds 
aluminum skin to central alumi- 
num honeycomb. 


3POWN ADWESIVES? 


New Epon adhesives are being speci- 
fied to replace expensive riveting and 
welding in an ever-increasing variety 
of aircraft applications. Because they 
contain no solvents, Epon adhesives 
permit immediate assembly of metal- 
to-metal bonded parts. Contact pres- 
sure alone is all that is required to 
form sound bonds. Surfaces before 
bonding need not be machine-finished 


and glue lines need not be uniform. 

Air-relief drilling is never needed. 
For your specific needs, three 

standard formulations are: 

@ EPON ADHESIVE VI: General purpose, 
high-strength adhesive. Cures at room 
temperature or slightly above. 

@ EPON ADHESIVE VIII: High strength, 
capable of withstanding moderately high 
service temperatures. Cures in 90 min- 
utes at 200°F. 

EPON ADHESIVE 422: A special formu- 
lation in tape form for service at tempera- 
tures up to 500'F. 


Epon adhesives have been used suc- 
cessfully in bonding metal, plastics, 
rubber and wood for helicopter rotor 
blades, honeycomb wing sections, jet 
fuel tanks, radar antennae, struc- 
tural joints and floor panels. Can 
Epon adhesives solve an assembly 
problem for you? Write us about 
your problem and we’ll send full 
technical information and samples. 


(Epon resins are the epoxy polymers made exclusively by Shell Chemical Corporation) 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 
Affenta « Boston - Chicoge « Cleveland + Detroit « Houston - Los Angeles - Newark « New York - Sen Francisce + St. Lewis SX ip 
v ~~ 


IN CANADA: Chemical Division, Shell Oil Compeny of Caneda, Limited + Montrest «+ T 
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DUAL RELIEF TANK VENT VALVE 


designed 
tested 
and built 


to meet another difficult 


From SCHULZ comes a significant advance 
in vent valve design. This valve is used to 
relieve tank pressure as part of an air 
pressure fuel transfer system. With the 
tank fluid level below a specified level, 
relative to the valve, the unit will open at 
7.50 + .50 psig and reseat at 6.50 psig. 
A rising fuel level actuates the float caus- 
ing the opening pressure to increase to 
9.50 + .50 psig with no change in reseat 
pressure. The unit incorporates a pilot ac- 
tuation feature which provides a rated 
flow pressure drop below that of the 
cracking or opening pressure. 


fueling problem 


s 


‘ 


SCHULZ 


TOOL AND MFG. CO. 
425 SOUTH PINE STREET 
SAN GABRIEL, CALIFORNIA 


Eastern Representative—East Coast Engineering Sales and Service, 1405 Northern Blvd, Roslyn, New York 





“AIRESEARCH MAXIMIZER’’ ADDS A 


GUARANTEED 20 M.P.H. TO CRUISING 


TAIL WHEEL WELL ENGINE er 
CLOSURE 


EXHAUST SYSTEM ENGINE BAFFLES 
WHEEL WELL DOORS OIL COOLER FAIRING 


New kit Now available for the first time to DC-3 owners is a com- 
improves the pletely integrated modification kit that ‘‘maximizes’’ the 
eet. safety, airplane's performance. 
performance, It is guaranteed to add 20 m.p.h. to the cruising speed 
payload and of your DC-3! 
economy of The complete ‘‘AIRESEARCH MAXIMIZER" kit weighs 
our airplane only 60 pounds, is easily installed and is C.A.A. approved. 
= It increases cooling efficiency and engine reliability, 
— reduces maintenance requirements and greatly lessens 
increase a buffeting and vibration. 
horsepower” Get all the details on how you can modernize the per- 


formance of your DC-3 without engine change. Send for 
our free brochure. 


He (7. 154) CORPORATION AiResearch Aviation Service Division 


Los Angeles International Airport, Los Angeles 45, California 





- - Pe me ee ae. a Ae 5 ne tee 
AiResearch Aviation Service Company AW-2 
Los Angeles International Airport, Los Angeles 45, California 


Please send me your 


COUPON 











f broch Name 
ree brochure on 

> the “AIRESEARCH Street. 
MAXIMIZER" kit. City 


(conditions of guaranty outlined in brochure) 
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Above photo shows spray pattern as model hull slices through the water. Data recording devices travel with the model over stainless steel 
rails. High-speed motion picture cameras record hull performance through heavy plate glass windows in sides and bottom of tank. 


Stainless steel bars are playing an important 
part in testing hulls for advanced-type seaplanes 
at Convair’s new 300-foot model seaplane tow- 
ing tank, first unit of a proposed $800,000 
hydrodynamic laboratory. Convair is a Division 
of General Dynamics Corporation. 


Testing is conducted by suspending a hull 
model from a carriage which runs on a double 
overhead rail. The rails are 1 %4”-dia. cold finished 
Stainless steel bars. Carriage rollers which run 
on the bars are also stainless steel. The rails are 
suspended three feet over the water level on 


EPUBLIC 


New use for Stainless Steel developed by 


Convair in testing seaplane hull models 


“I” beams and tubular steel framework towers, 


Stainless steel was selected for this application 
because of its extremely high resistance to corro- 
sion, wear and abrasion—resulting in ease of 
maintenance. Cold finishing the bars provides 
the additional benefits of higher tensile and 
yield strength, close tolerance, uniform sound- 
ness and a fine surface finish permitting smooth, 
accurate operation of the testing device. 


Stainless steel is the aircraft metal of many 
uses. It has literally thousands of both ground 
and air applications. Its exceptionally high 


Woldé Wideal Range of, Standard Steels 
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Seaplane hull model is poised for run down 300-foot long towing 
tank. When complete, entire facility will be 700 feet in length and 
will be enclosed in a windproof structure to prevent gusts and in- 
clement weather from interfering with tests. 


strength-to-weight ratio permits the use of thine 
ner, lighter sections. Use it to gain space or save 
weight without any sacrifice in strength or safety. 
Or use it to resist heat, corrosion and abrasion, 


Republic—world’s largest producer of aircraft 
steels—supplies ENDURO Stainless Steel in all 
commercial forms including hot rolled and cold 
finished bars, forging stock, plates, sheets, strip 
and wire. Republic metallurgists and engineers 
are ready to help you apply stainless steel to your 
present and future development work. There’s 
no obligation. Just mail the coupon. 


STEEL 


ant Stack Producla 


a 


ANOTHER NEW USE FOR STAINLESS STEEL wos created with the advent of 
the turboprop engine. Tank trucks used in refueling turboprops consist of 
two separate compartments. One is fabricated from Republic ENDURO 
Stainless Steel to resist the corrosive effect of the alcohol-water mixture. 
The other, for kerosene, is made from Republic 50 High Strength Stee! for 
lightness and strength. The compartments are then welded together into 
One strong unit. 





NEWCOMER AMONG AIRCRAFT METALS— TITANIUM soves weight and cuts 
cost in Navy helicopter. Use of .016 gage Republic Titanium, Type RS-70, 
Annealed, for firewall sections between pilot and engine compartments 
has resulted in substantial savings in weight and production costs. This type 
has good forming qualities and a minimum tensile strength of 80,000 psi. 
Republic melts and rolls titanium in all forms. 








NEW EXTRUSION PROCESS AND ALLOY STEEL combine to provide greater 
strength and resistance to fatigue with minimum weight in turboprop 
propeller blades. The extruded blade, produced by the controlled extru- 
sion process developed by Curtiss-Wright, starts as a single-piece billet 
of Republic Alloy Steel. The outstanding qualities of Republic Alloy Stee! 
together with the extrusion process have resulted in a superior blade and 
increased production with reduced cost. 


ee ee eS 


| REPUBLIC STEEL CORPORATION | 

Dept. C-2388 | 
3118 East 45th Street | 
Cleveland 27, Ohio ! 


Please send more information on: 
ENDURO¢® Stainless Steel Titanium 
High Strength Steel Alloy Steel 
Have a metallurgist call. 


Name. Title 





Company. 
Address. 


City. ee 
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if you've got\|fuel valves|on your mind 








now, more . 
than ever, . 
Hydro-Aire fuel gate valves . 


are way ahead. Check these 
features: 


All moving seals are teflon. 


Sealed actuator protects the 
motor and makes the unit 
explosion proof. 


a 


Simple design means easier 
maintenance, fewer parts. 


Basic design provides for 
thermal reliefs at little addi- 
tional cost. 


Now in quantity production 
in all standard sizes. Write 
for complete details. 

P.S.: We also make hot air 
valves, HY-V/L pumps and 
the “‘Hytrol” Anti-Skid Brak- 
ing System. 


Every Fighter, Every 
Bomber, Every Transport 
is Hydro-Aire Equipped 





VICKERS INCORPORATED 
DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
DEPARTMENT 1462 ¢ DETROIT, 32, MICH. 


Application Engineering and Service Offices: El Segundo, California, 

2160 E. imperial Highway * Detroit 32, Michigan, 1400 Oakman 

Bivd. (Service Only) « Arlington, Texas, P. O. Box 213 « Wash- 

ington 5, D.C., 624-7, Wyatt Bidg. « Additional Service facilities ot 
Miami Springs, Florida, 641 De Soto Drive 


TELEGRAMS: Vickers WUX Detroit «+ TELETYPE “ROY” 1149 
CABLE: Videt 


OVERSEAS REPRESENTATIVE: The Sperry Gyroscope Co., Lid. — 
Great West Road, Brentford, Middx., England 


Engineers and Builders of Oil Hydraulic Equipment 
Since 1921 


This Hydraulic 
Pump has 4.3 hp 
output | 3000 psi 
and 12,000 rpm. 
Weight 0.9 Ib. 


A large expansion program now in its early stages means 











ICKERS$S 


© 





PISTON TYPE 
HYDRAULIC PUMPS 


3000 psi...» CONSTANT DISPLACEMENT 


These new miniaturized hydraulic pumps were developed by 
Vickers for limited life applications such as missile and ram air 
turbine driven hydraulic systems . . . also for motorpump assemblies 


supplying emergency power on aircraft. 


A distinctive feature is adaptability to manifolding and special 
mounting. This permits integration with the balance of a “packaged” 
hydraulic system to provide hydraulic power in the most compact and 
lightweight form yet devised. Some sizes are capable of delivering 


more than five horsepower per pound of weight. 


Available in four size series, this miniaturized pump has the same 
basic characteristics as the standard Vickers piston type pump 
which has been establishing outstanding performance records on 
aircraft since 1940. Ask nearest Vickers Aircraft Application 


Engineer for further information. 


ke 


Actual Size 


large opportunities for additional enginéers at Vickers. Write for information. 
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Business flies his way! 


E. Merritt (Andy) Anderson, Shell Aviation 
Dealer at General Mitchell Field, Milwaukee, 
has a knack for making friends and making 
money. Maybe that’s because he keeps so busy. 


Meet Andy Anderson—aircraft salesman. Andy 
first tried his hand at selling airplanes as a 
distributor for a popular airplane manufacturer 
and has consistently been on the “Top Ten” 
list of leading salesmen for this make. 


Meet Andy Anderson — instructor in flying. 
When you love flying as much as Andy, it’s 
only natural for you to pass on your enthusiasm. 
So Andy established a glider school and a 
student training center in Wisconsin plus a 


16 


primary flying school in Missouri to help hun- 
dreds of young pilots. 

Meet Andy Anderson—fiying ambassador. 
Andy goes everywhere in his own plane... 
signing up new clients . . . looking after all the 
Anderson interests. 

Meet Andy Anderson—Shell Aviation Dealer. 
Andy’s first big success was with Shell. His 
company, Anderson Air Activities at General 
Mitchell Field, Milwaukee, was formed in 1941. 
Today it’s a round-the-clock operation, servic- 
ing four major airlines, an Air Force reserve 
unit, a National Guard squadron and a host of 
private and corporate planes. 


And more and more business keeps flying 





Andy’s way. It’s no wonder! He has a sure-fire 
sales-building approach—‘“‘Give ’em what they 
want . . . on-schedule service.” 

With a full line of Shell Aviation products in 
the shop, the very latest Shell equipment on the 
runways and the Shell Aviation Credit Card 
system to save the flier even more time, AAA is 
equipped to service anything that flies... 
quickly, efficiently. 

For example, the daily routine includes pre- 
paring a giant airliner for a “‘cross-country hop” 
... getting a corporate flier off on schedule for 
an appointment in Cleveland . . . refueling Air 
Force jets for patrol duty . . . checking and 
servicing a private plane before it takes off on 
a weekend jaunt. 


AAA has to keep up with the latest service 
methods, too. It depends upon frequent visits 
from the Shell aviation specialist plus merchan- 
dising hints in the Shell Dealer magazine to 
keep abreast of what’s new in runway service. 


Since he became a Shell Aviation Dealer, 
Andy has boosted his gallonage almost three 
thousand per cent. No doubt about it—Andy 
Anderson sells for Shell and does a fine job. 
But Andy, himself, has said, “Shell sells for 
me!” And he can prove it. 





With the latest Shell equipment on the runway, 
AAA gives these Air Force jets quick, effi- 
cient service. 


' 


Private fliers like the way AAA rolls out the 


red carpet as soon as they roll in. 


Dependable Shell aviation products in the 


AAA (Anderson Air Activities) helps major airlines meet split- 
shop help AAA do an A-1 job on repairs. 


second schedules with efficient, on-schedule service. 


It pays to be a Shell Aviation Dealer 
—and the Shell office nearest you will be glad to show you why 





LAUNCHERS 


A Good Start Toward a Sure Kill 


That’s the Maxson launching system 
for the “Terrier” 


Operational tests have proved 
the accuracy and reliability of this handling, 
control, and launching system. 


Ask Maxson about design, development, 
and production to your special requirements. 


Top-caliber engineers will find exceptional opportunities at Maxson. 
For details, contact G. R. Pratt. 


MAXSON develops and manu- 
factures systems, subsystems, \ —S 


and components in armament, 
navigation, electronics, and spe- 
cial devices. 
Plants at Old Forge, Penn. and Long Island City and New York, N.Y 
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CAA Activates Federal Airways Plan 
> First equipment orders for three-year program to be made within 
week; new control office created. 


Northeast Wins New York-Florida Battle 
> CAB awards New England line route to Miami as part of plan to 
bolster small trunk carriers. 


Soviets Pick Electives, Then Jobs 
> First part of study by Dr. Leon Trilling on Russian Aeronautical 
engineering training describes Russian education. 


MISSILE ENGINEERING TRANSPORT 
Rockets to Spin Stabilize Satellite. . 28 Views on Jet Transports 
Falcons on F-89H 32 = Britannia at New York 


Valiant Mounts Rocket Engines CAB Proposes Jet Policies 
Curtis Names Airways Plan Group... 


CAA Studies British Transports 
AERONAUTICAL ENGINEERING Shortlines 
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EDITORIAL 


More Information Please 


COVER: McDonnell XV-1 Convertiplane, which has reached 200 mph. to 
exceed unofficially speed record for helicopters (AW Aug. 13, p. 33), has made 
39 flights in which five conversions were accomplished from helicopter rotor 
takeoff to airplane forward flight and back to rotor for landing. Flown by 
Capt. Wayne W. Eggert, Air Research and Development Command test pilot, 
the craft was operated as helicopter, autogiro and airplane. Two XV-Is have 
been built and are flving. Pressure jet engines at the rotor tips provide power 
for helicopter flight. When flying speed is attained, power may be shifted 
from rotor te pusher propeller, with the rotor allowed to windmill. Flight 
controls are shifted simultaneously from rotor to conventional type. 


Picture Credits: 
39—Wide World; 64—Warren D. Shipp 
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THESE DOORS... 


The formula for success in the field of electronics 
might be resolved to the equation, “Scientific 
ability plus engineering skill plus modern 

plant facilities equals achievement.” You will find 
all three behind these doors of Marvelco 
Electronics. Scientific ability represented by 
some of the finest electronic scientists in the 
nation . .. dedicated scientists whose research not 
only has produced such achievements as the 
Tandem Transistor, but practical scientists who 
have the ability to apply the fruits of their research 
to industry. They are backed up by skilled 
engineering technicians working with modern 
production facilities to make their formulas 

a finished product. If you have an electronics 
problem or a research and development 

project why not query Marvelco today? 


MARVELCO 


(Electronics Division) 





Burbank, Californig 
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More Information Please 


(he airlines are well along on the biggest vear in theit 
history. Domestic traffic is booming despite some bad 
summer weather breaks and transatlantic travel will set 
new records in 1956 


urline per 


unprecedented customer handling load on 


sonnel at the grass roots level where reservations, ticket 
counter and flight personnel meet the passenger face-to 


race 


It is contact at this level that should draw more 


ittention from airline management. For while the rising 
trathe curve charts look fine on executive office walls, 
they will not continue to rise unless the passengers who 
buy the tickets are satisfied with airline service. ‘There 
is no doubt about the fact that airlines today offer the 
best buy in the travel business and in some segments of 
the industry there is a genuine effort to provide the pas 

nger with effective service and make every effort to re 


tain his good will and future business. 


Gripe From Public 


However, there is one gripe with airline service from 
the traveling public that we hear in rising volume in the 
crowded passenger waiting rooms of the airports around 
the country lhe complaint involves the deteriorating 
rate of published schedule reliability and the lack of 
information provided by the airlines to the passenger 


when major trafic delavs occur 


Ihe flving public is sufficiently sophisticated by now 


to know that weather and trafhc control delays arc 
inevitable and necessary to maintain safety They also 
know that mechanical problems are a frequent cause 
of delays and show no reluctance to wait for an aircraft 


that needs some fixing. 


What does irk them to the point of profanity is the 
lack of information on these delays provided by the 
offending airline. Depending on the length of the delay, 
the passenger needs to make many personal adjustments 
to the problem. Without honest, prompt information 
on the nature and length of delay he is doomed to 
frustration and fiddling away considerable time milling 


around ticket counters and loading ramps. 


‘T'wo recent personal occurences illustrate the problem. 


Returning from Milwaukee to Washington, we checked 
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his heavy traffic is placing a new, 


the airline before departing for the magnificent new 
at Billy Mitchell Fie 
issured our flight was on time 

Arriving heck-in c 


later, we were told ther Id 


terminal building 


it the airline 
Vourd 
i 


[his performance was repeated at 


hours until the airline finally admitte 
was still on the ground at its point of 
lhe flight finally left Milwaukee six ar 
In the meantime twenty passengers, 
children, had been kept milling aim! 


airport. 


Real Delay: 70 Minutes 


\ few weeks later when the same tvpe of delay de 
on a New York-Washington flight we checked 


; ' TY ' ] 
tol p ymptl 


veloped 
the airline's flight operations and wer 
and courteously that the flight was mechanically delaved 


in Alban 


time the 


ind would be 70 minutes late. At the same 


} 
ish customers crowding the ramp were being 


deluded with “15 minute delay” signs chalked on a 
board at regular intervals 


Washington Post Bill Gold 


ingenious method of extracting information from an 


columnist found an 
other reluctant airline on a flight to Florida. He called 
the city editor of a local paper and told him the ai 
line had a flight 90 minutes overdue on a scheduled 60 
minute flight Then he watched the ticket counter 
phone ring and a hastily scribbled “flight still on the 
ground in Jacksonville” appear on the blackboard amid 
cheers of passengers who had been waiting an hour and 
half for this information. 

Sure it will take some time and cost some monev to 
provide better flight information for passengers. Any 
improvement im passenger service will. But in the rush 
of the 


edented prosperity for most airlines it would be wise 


tremendous volume of air travel and unprec 
for airline personnel from the presidents down to counter 
agents to remember they are still dealing with people 
ind to avoid treating them like a commodity. 

As Bill Gold put it so well 

“Give it to us straight, gentlemen of the airlines. We 
passengers are the best friends you ever had. 
—Robert Hotz 
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When the heat’s on... 


Do your specifications call for operations in research skills can quickly step in to solve your 
extreme temperatures with precision accuracy most difficult problems with on-time deliver- 
and unfailing dependability in gear control ies. Forty years of aircraft industry experience 
systems, actuators, accessory drives or mini- assures satisfaction. Consult us now! 
aturized rotary electrical equipment? If so, “The difference is reliability” + Since 1888 
Western Gear designing, manufacturing and 


Address General Offices P. O. Box 182, Lynwood,Colif 


PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), 


SEATTLE AND HOUSTON REPRESENTATIVES IN PRINCIPAL CITIES 





WHO'S WHERE 








In the Front Office 


Lawrence R. Steinhardt, president, Narm 
co Metlbond Co., Costa Mesa, Calif 

Donald C. Lillis of Bear, Stearns & Co.. 
New York, a director of Piasecki Aircraft 
Corp., Philadelphia, Pa 

Philip M. Willcox, vice president-admin 
istration, Lockheed Aircraft Service, Inc 
Ontario, Calif. H. J. Chase succeeds Mr 
Willcox as base manager, Lockheed Aircraft 

vice-International, Inc., Idlewild Airport, 
N. ¥ 

George Elliott, vice president-general man 
ager, Pacific Division, Dale Products, Inc., 
Burbank, Calif 

Anthony L. Conrad, vice president, Mis 
il Test Project Radio Corporation ot 
America Service Co., Inc., Camden, N. J 

Boyce M. Hill, vice president-general 
manager, Gladden Aircraft Products Corp 
and Keith Sorenson, vice president-general 
manager, Motoronics Corp., subsidiaries of 
Gladden Products Corp., Glendale, Calif 

P. W. Perdriau, general manager, and 
E. H. Fitch, general manager-sales, of the 
newly created B. F. Goodrich Aviation 
Products Division, B. F. Goodrich Co 
Akron, Ohio 

Maj. Gen. Kenneth P. McNaughton 
USAF, ret director-West Coast opera 
tions (Los Angeles), Fairchild Camera and 
Instrument ¢ orp Svosset. N. Y 

Daniel F. O'Donoghue, assistant vice 
president-overhaul (Tulsa), American Au 
lines, Inc 

I. B. Pritchard, financial director, and 
G. E. Knight, commercial director, Bristol 
Aircraft Limited, England 

Dr. Samuel B. Batdorf, assistant director 
and head-electronics division, Missile Sys 
tems Division, Lockheed Aircraft Corp., 
Van Nuvs, Calif 

Norman Warren, vice president, Lear, 
Inc., Santa Monica, Calif. Also: Joseph M. 
Walsh, assistant secretary; Forrest D. 
Beamer, assistant secretary-treasurer. 


Honors and Elections 


Winners of the 1956 Harmon Interna 
tional Aviation Awards for the world’s out 
standing aviator, aviatrix and aeronaut are 
iwviator) Grp. Capt. John Cunningham, 
hief test pilot, de Havilland Aircraft Com 
pany, Ltd for outstanding contributions 
to the development of commercial jet-pro 
pelled air transportation through piloting 
Britain's Comet III around the world 
iviatrix) Mme. Jacqueline Auriol, “for 
reaching a speed of 715.35 mph. in a French 
built Mystere IV jet-propelled fighter on 
May 31, 1955, and thereby becoming the 
world’s fastest woman pilot.”; (aeronaut 
Lt. Cmdr. Charles A. Mills (USN), “‘for 
operating his airship In an ice-accreting ex 
periment unparalleled in airship history 

Pan American-Grace Airways has received 
the Inter-American Safety Council’s Avia 
tion Award and the National Safety Coun 
cil’s Award of Honor for its perfect safety 
record in 1955 

William S. Fonda, test engineer, Radio- 
plane Co. was presented the USAF Excep- 

Continued on page 100) 
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INDUSTRY OBSERVER 


> Navy is seriously <¢ 
carrier. The underwater airct rner would be 
capable of carrving atom nd thermo-nuclear 


Division of General Dvnami 


> Two North American B-2C rocket engines are being tested at Edwards 
Rocket Base, Calif., for use in a static vehicle for tests of Convair’s Atlas 
intercontinental ballistic missile. ‘The engines are still in the research and 
development stage, and characteristics and performance have not been 
completely determined. A single Atlas test vehicle for the captive runs costs 
about $1.5 million. 


P Pratt & Whitney Aircraft mapped a development program for th 
J75 turbojet, boosting it from its present dry rating of about 15,000 Ib. to 
more than 18,000-lb. thrust without afterburner. Nav 


ested in the J75 for several of its advanced projects 


P USAF may ease its serious refueling problem by converting a number of 
Boeing B-47s into tankers for “buddy system” refueling of other Stratojet 
medium bombers. The B-47 tankers also might be used to refuel fighters 
on long-range missions. 


> Component unreliability still plagues the Atlas missile program. An epi 
demic of test postponements broke out during the last few weeks 
Causes ranged from minor bugs, such as bad O-ring seals, to major design 
flaws caused by the engineering magnitude of the task 


> Hybrid rocket system incorporating both solid and liquid propellants has 
been developed and tested by General Electric Co. The system is self 
igniting, using 90° hydrogen peroxide as an oxidizer and polyethylene 
as fuel. 


> Hamilton Standard Division of United Aircraft will fabricate the proto 
tvpe propeller assemblies for the Douglas XC-132 turboprop transport. The 
large transport will be powered by four Pratt & Whitney T57 turboprop 


engines. 


> West Germany will order 68 Hawker Sea Hawk Mk. [V navy fighters for 
its naval forces. Cost will exceed $14 million. Another West German order 
for 16 Fairey Gannet anti-submarine aircraft and spares will exceed $5 
million. 


> Rocket exhaust flame heats can be lowered bv using chemical additives in 
the propellants. Potassium nitrate proved to be best of four suppressant 
tested by the Acrojet-Gencral Corp 


> Erosion of metal vehicles in hypersonic flight in the ionosphere and outer 
space is being studied by General Mills. Erosion conditions are simulated 
by bombarding a sample metal target with a stream of ions accelerated by an 
electrical field. 


> Maximum letdown rate for the Bristol Britannia is limited to 500 fpm 
because of the acrodynamic cleanness of the airplane and the inability to 
use the propellers to absorb energy during a descent. Bristol hopes to solve 
the problem by creating additional diag area through aerodynamic means 
or by strengthening the landing gear so that it can be utilized as an 
air brake. 


> First Canberra medium bombers to be produced by the Australian Gov- 
ernment Aircraft Factories in Melbourne is scheduled to roll off the produc- 
tion line sometime next year. 


> American Bosch Arma Corp. has been awarded a $1.1 million USAI 
contract for the manufacture of support facilities for Convair’s Atlas inter- 
continental ballistic missile. 











New Lockheed 
Super Star Constellation, 
Model 1649A, meets 


Non-stop ¥ | , l passenger demand for 


regular non-stop 


r_\ r schedules... both ways... 
both ways See between the world’s capitals. 
TT et 7 | : 


Designed to fly farther, faster— 

all : ’ the new Super Star Constellation, 

; Model 1649A, offers the utmost 

Pe | | in passenger appeal and gives air- 

s | . line Operators new capability to 

the time hy . ‘-. operate regular schedules at 
/ ik ranges up to 6,200 statute miles. 

A new jet-type wing and more 
powerful Wright turbo com- 
pound engines will enable the 
Super Star Constellation, Model 
1649A, to carry a payload of 
over 11,000 pounds a distance of 
5,000 miles—more than 10% 
faster than any other piston- 


engine transport! 








Now in production for early 1957 

Super Star Constellation, Model 1649A, ’ \ : I ‘ 
© adie Taian i to - oe delivery to the world’s leading 
airlines, the new Super Star Con- 


AIR FRANCE, stellation, Model 1649A, incor- 


Se . es porates every passenger luxury 

aaa caller paste cieieap aaron a iad hee : SA \ A in its Henry Dreyfuss designed 
TWA—TRANS WORLD AIRLINES i A" . . . 

° x 1 , N interiors—more comfortable 


and varia have already ordered 


: seats, divided cabin privacy, lux- 
en ee rere -y p aa urious lounge and restful decor. 
Better insulation, slower prop-tip 
speed and engine relocation as- 


sure unprecedented cabin quiet. 


LOOK TO LOCKHEED FOR LEADERSHIP Lockheed AIRCRAFT CORPORATION, BURBANK, CALIFORNIA 
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Wilson’s Boomerang? 


Defense Sex Charles I 


cftort to tighten what he considers 


Wilson’s determined 


mp on mi itar 


retary 
1 lax 


ecrets may boomerang with recommendations for 


} 
] 


plete overhaul of his security svstem to climinate de 
nd persistent absurdities and make application of secrecy 
more realistic. Charles A. Coolidge of Boston, forme: 
to Wilson, has been named head of 


practices 


stant secretary 
committee to review directives, regulations 
procedures to find better means of 
fied information. Wilson says he wants to eliminate a 
“threat to the national security.” t 


safeguarding 
Pentagon speculation 
that the Coolidge committee may step outside the 
realm assigned and take cognizance of charges by the 
House Information Subcommittee that the Defense in 
formation policies are “‘the most restrictive and 
onfused in the government (AW July 30 
Coolidge committee includes four retired military off 
cers: Admiral William M. Fechteler, USN; Gen. Gerald 
C. Thomas, Jr.. USMC; Gen. John E. Hull, USA, and 
Lt. Gen. Idwal H. Edwards, USAF. Naming the group, 
Wilson charged that “over the past several months, clas 


. most 
p 30 


siicd documents, staff studies and other classified militar 
information have been disclosed to unauthorized persons 
this must stop.” Wilson’s action in the face of an im 
pending all-out attack on his information policy by the 
next session of Congress is viewed in Pentagon corridor 
is an Opportunity for the committee to suggest corrective 
iction as well as a program that would plug major leaks 
ittributed to inter-service rivalries 
Wilson also is known to be irked by disclosure during 
the Air Force Assn. convention of the 1,900 mph. mark 
sct by the Bell X-2 rocket plane. This leak is believed to 
be a paramount reason for last week’s shift of Brig. Gen 
Robert L. Scott, Jr., from his post as USAF information 
chief to command of a combat training wing at Luke 
AFB, Ariz. Scott has been replaced by Brig. Gen. Andrew 
J. Kinney, former executive assistant to USAF Secretary 
Donald A. Quarles and a man presumably well indox 
trinated in the Administration’s 
public information. 


Eisenhower views on 


Airspace Investigation 


\ House Commerce Subcommittee which began an 
investigation of airspace use by visiting Las Vegas, Nev., 
ifter the United-1!WA accident over the Grand Canyon, 
hearings in Washington Sept. Il. The 
subcommittee, headed by Rep. Oren Harris (D.-Ark.), 
will hear testimony from Civil Aeronautics Administra 
tion and Civil Aeronautics Board officials and will query 
the Air Navigation Development Board on the ‘Tacan 
VOR-DMI unless it has been resolved by 
that time. 


Hush-Hush on Plush 


Army, usually loquacious about new ideas in the field 
of aircraft improvement, has been abnormally quict about 
its latest proyect—the plushing-up of a Verto] H-21 hel 
copter for hauling VIP's around Washington. ‘The H-21, 
competent carrier but uncomfortable 
noisy, won no praise as luxurious transportation when it 
was used to move top-ranking Defense Department off 
cials out of Washington to their retreat in Operation 
Alert. The initial program was to install nine airline-type 


will resume 


controversy 


heavv-load and 





WASHINGTON ROUNDU P—— 


ts, carpets i} ion to cut down n nd vib 
n. Delivery o rst unit | Au ervice, Inc., 
lrumbull, Conn., was marke no Army f 


! speculati n that order n be changed to fewer 


nfarc T¢ 
ht originalh ne deluxe fitting 


th Helix pte 


A 


ig 
pters in que tion are 


Company at Ft. Belvoir, Va 


Wilson on Single Service 


ifforts to pr 
chief of staff are almost certain to be 
the Eisenhower Administration Defense Sec 
Charles FE. Wilson said last week that the idea, favor 
the Air Force Assn., would not eliminate differences 
of opinion between Army, Navy and USAF’ proponents 
Placing evervone in the same uniform, he told the Vet 
\W irs it thei Dall 
irguments out in “other forms” and 
Wilson believes the 
organization should get 
He denied to the 
budgetar\ dictating 
He also said he is frequently asked: “Is any nation 
thead of us in the arms race or likely to be ahead of us 
in the next few that no 


Secretary replied 
nation is ahead of us now—but failed to answer the rest 


omote a single milit 


SINnGiIC 


crans of Foreign encampment 


onh force 


“intelligent 


would 
stifle 

present 
trial” before it is changed 


discussions.’ 
VCa\rs ot 


VIEW that 


require 


three-service 
considerations arc defense 
ments 


vears?”” The 


of his question. 


Buffaloed 


Sen. Leverett Saltonstall (R.-Mass.), who referred last 
winter to this “stockpile of intercontinental 
ballistic missiles,” craft 
identihcations. 

Recently released transcript of Senate Airpower 
tigating Subcommittee’s final session has this exchange 
between Saltonstall, USAF chief of staff Gen. Nathan | 
I wining, and Chairman Stuart Symington (D.-\Mlo 

Svmington: “A Sunday on a 
national had 
10 times as have 
Badgers.” 

Saltonstall 
that | 


country s 
idmits he also has trouble with au 


Inves 


statement was mad 
program that the United States 
B-47s as the C 


television 


man\ ommunists 


show 


“Mr. Chairman, the record should 
that Il 

thinking of the Bison 
that corresponds to the B-52?) What 


B-52?” 


statement and it was in error. | was 


Isn't that the 


made 
Bison, the big onc 
corresponds to the 
Gen. ‘Twining: “The Bison.” 

Saltonstall: “Bison.” 

Svmington: “And Bear.” 

Saltonstall: “I was thinking of the Bison.” 


New CAB Liaison Chief 


Civil Acronautics Board last week appointed William 
Kloepfer, Jr. as head of its Office of Congressional I 
ind Public Information. He replaces Rod Kreger who 
resigned in protest last May when CAB Chairman James 
R. Durfee reinstated Edward E. Slattery, Jr. as Chief of 
the Public Information Section 

Kloepfer came to the CAB from Capitol Hill 
he was administrative assistant to Congressman Laurence 
Curtis (R.-Mass.). He is a former ‘Texas and W 
D. C., newsman, and from 1952 to 1955 
sistant to the director of public relations of the Republi 
can National Committee. —Washington Staff 


maison 


whe TC 


ishington, 


served as as 
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CAA Activates Federal Airways Plan 


First equipment orders for three-year program to 
be made within week; new control office created. 


By L. L. Doty 


Washington—Civil Aeronautics Ad- 
ministration’s accelerated federal air- 
wavs program will begin moving from 
the paper to the hardware stage within 
the next week. 

With new money to help telescope 
the original five-vear program into three, 
the CAA last week announced a re- 
shuffling of departments to help push 
the plan. It also held final discussions 
with manufacturers on the type of long- 
range radar best suited for the program 
and made these immediate hardware 
plans 
¢ Contracts for an estimated 80 VOR 
units will be let next week. 

e Within two weeks, bids will be let for 
approximately 1,000 transmitters cost- 
ing about $1 million. The transmitters 
will be installed to implement high-alti- 
tude trafhc control. 

¢ Bids for high-altitude control receiv- 
ers also will be accepted within the next 
two or three weeks. The program calls 
for control of all aircraft operating at 
altitudes of 15,000 ft. or above. The 
CAA expects that 50 such stations will 
be in operation by Jan. 1. Eventu- 
allv, there will be 200 such units. 

Fiscal 1957 appropriations by Con- 
gress provide a total of $85 million to 
initiate the program the CAA needs 
to mect the jet transport age. Of 
this total, $45 million was added in the 
closing days of the session after Presi- 
dent Eisenhower requested funds to 
compress the plan into three years. 


Resignation Program 


(his meant some reprogramming, 
but James Pyle, CAA deputy adminis- 
trator, said last week that both he and 
CAA Administrator Charles Lowen are 
confident the three-year target can be 
met. 

CAA’s reorganization, while minor in 
scope, is a streamlining process desig- 
nated to insure efficient implementation 
of the over-all program. Pyle said the 
chief effect of the reorganization on 
CAA personnel will be beneficial. 

As an example of this, he pointed to 
the new office of Air Traffic Control 
headed by D. D. Thomas. This office, 
he said, will give controllers and control 
functions “‘a voice at policy level for the 
first time.” 

(he ATC office has been established 
with all branch heads serving in an “‘act- 
ing capacity” until final details of its 
organization can be worked out. The 
department is divided into three main 
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sections—planning, operations and pro 
cedures. Deputy director is H. $. Chan 
dler. 

Underlying philosophy behind the 
revised structure is to establish a direct 
line of responsibility between the ad 


ministrator and the CAA’s three pro- 


gramming offices. These are Air Naviga 
tion Facilities, Airports and Aviation 
Safetv. 

Under the previous arrangement, of- 
fice heads reported to assistant admin- 
istrators. Now, for the first time, office 
chiefs will report directly to Lowen and 
be held fully responsible for the affairs 
of their departments. 

Pyle called the new 
“straight-line organization” that will 
eliminate devious operating methods 
and halt any work-flow interruptions. 


irrangement a 


More Research Needed 


Funds appropriated for the three-vear 
plan will be spent for equipment al- 
ready in being. Pyle said, however, there 
is a need for an increase in the “tempo 
of research and development on more 
advanced and more automatic equip- 
ment.” 

Among new equipment Pyle would 
like to see to meet jet-age problems: 
¢ Better radar technique. Precipitation 
clutter, Pvle said, must be eliminated 
before radar can be fullv effective at 
times it is needed most. To this end, 
CAA hopes to fit radar equipment with 
circular polarization circuitry that will 
minimize the clutter element. As soon 
as possible, new radar will be so 
equipped, and old units will be retrofit 
ted. 
¢ Radar safety beacons. Pyle wants rein- 
forced radar signals, better return and 
greater range. 
¢ Data transfer facilities. Improved air- 
to-ground communications must be im- 
plemented as as possible. Pyle 
looks for a gradual phasing out of two- 
wav radio communications which he 
terms too slow, too cumbersome. 


soon 





Taylor Leaves ANDB 


Washington—Colonel J. Francis Tay- 
lor, Jr., former director of the Air Navi- 
gation Development Board, last week 
joined the 1800th AACS Wing Head- 


quarters at Tinker AFB. As yet no suc- 
cessor to Taylor has been named. Deputy 
Director D. K. Martin, former Bell 
Telephone Laboratories official, is serv- 
ing as acting director. 











¢ Distance measuring equipment. Pyle 
pleaded for a prompt resolution of the 
Tacan/VOR-DME controversy. This is 
essential, he said, for the more accurate 
position reporting needed to cut down 
airspace assigned to each aircraft. ‘The 
NAV panel of the Air Coordinating 
Committee is scheduled to report its 
findings on the issue today. Within 30 
or 40 days, the ACC is expected to an 
nounced a decision which mav settle 
the long-drawnout hassle 

© Better display techniques. Pyle termed 
the hand-written flight strip method as 
incapable of coping with present day 
trafic problems and wants an electronic 
solution tothe problem 


More Money Needed? 

Che additional $45 million appropri 
ated by the 84th Congress after the 
presidential request for $68 million may 
still not be enough to sce the program 
through fiscal 1957. 

Pyle said there is a possibilitv the 
CAA will request additional funds after 
Jan. 1. Appropriations, however, must 
be accompanied by accelerated procure 
ment and staffing if the three-vear goal 
is to be attained. 

Pyle said the three-year program also 
will give the CAA control over a much 
greater range of air space. At present, 
he said, the CAA controls only a limited 
portion of airspace—about 70,000 miles 
of federal airwavs. With the addition 
of 71 long-range radars to the two now 
in operation at New York and Wash 
ington and the increase in omniranges 
from the currently operated 418 to a 
projected 800, controllers ‘‘can keep un- 
der surveillance anv part of the air-space 
in the U.S.,” he asserted. 


Military Supports Program 

Pyle said the CAA has gained the 
support of the military for its airways 
program, and disclosed for the first time 
that the USAF has offered a second 
Martin B-57 to help the CAA conduct 
high-altitude airways and navigation 
tests. The first medium-range bomber 
will begin experimental flights late this 
fall 

To integrate military traffic into the 
over-all plan, the CAA has established 
a Central Altitude Reservation Facility 
in Kansas Citv. Serving as a coordinator 
with control centers throughout the 
U. S., the Kansas Citv unit is charged 
with the allocation of all space for mili- 
tarv flights. 

Requests for altitude reservations are 
referred to the contro] center by CAA 
branches. 


Controller Problems 
Pyle also paid tribute to the 8,000 
persons operating the airways system 
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De Havilland 110 Has New Radome 


Pointed radome is newest design feature of the de Havilland 110, twin-jet all-weather fighter for the British Royal Navy. Underwing 
pylons hint at missile armament for the big fighter. Powerplant is a pair of Rolls-Royce Avons rated at better than 10,000 Ib. thrust 
each. Fuselage has tufts mounted on belly in region of wing and dive speed brake for visual observation of local airflow. Long lance-like 
boom is for flight test pitot and yawmeter. Plane is in production at de Havilland’s Airspeed Division plant at Christchurch. 


Vitro to Double Order Backlog; 


North American Reports Earnings 
I 


and said 13 million air-carrier and itin 
crant-aircraft operations were handled 
by U.S. control towers last vear. He 
1 an average of 10,000 instrument 
flights are made dailv and pointed oul 
that less than 1% of all flights are de- 
layed as much as 10 minutes. 

Although personnel turn-over de- 
lined last year, Pyle said recruiting will 

ntensified to keep pace with airways 
which he estimated will 
louble over last vear by 1965. 

In this regard, he said that, although 

is not in full agreement with the 
cw grade structure for controllers pro- 
posed by the Civil Service Commission, 
the proposals represent the first recog 
nition of the need for a readjustment 

The proposals, which will become 
effective on September 1, if formally 
approved, sets new pay standards for 
controllers on the basis of the number 
of instrument flights handled at a sta- 
tion and the number of controller per 
sonnel assigned to the station. The plan 
is designed to give more recognition to 
personnel located in busy areas. 

Some authorities interpret them to 
mean that personnel in light traffic areas 
will be downgraded to reach a wage dif- 
ferential between controllers in less ac- 
tive stations and those at busy stations. 


S| 


tivities, 


Japanese to Turn Out 
Own Piston Engine Soon 

Tokyo—All-Japanese airplane engine, 
designed and built by the Kawasaki Air 
craft Company, is expected to be turned 
out soon on an industrial basis for the 
first time since the war. 

Acronautics Bureau of the Transport 
tation Ministrv has granted its first 
“type license’” for Kawasaki's six cyl 
inder, 240-hp. reciprocal engine—the 
KAE-240 
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By Evert Clark 


Washington—Vitro Corp. of Amer- 


ica, which had a backlog of $43,528,- 
000 on June 30, will soon increase its 
backlog by another $44 million through 
extension of a contract with the Atomic 
Energy Commission. 

Vitro’s Laboratories Division operates 
in armament test activity at the Air 
I orec 
Fla., and research and development lab 
oratories in West Orange, N. J., and 
Silver Spring, Md. 

Ihe West Orange laboratorv’s work 
includes a Navy ballistic 
signment and weapon systems analyses 
for the Air The Silver Spring 
laboratory, which will move into a new 
$1.5 million plant in 1957, also is work- 
ing on the Navy ballistic missile proj- 
ect. 


Missile Ships 


It also has systems engineering re- 
sponsibility for several new Navy guid 
ed missile ships and is working on elec 
tronic reliability problems, guided mis 
sile systems and sub-surface warfare sys 
tems 

On July 31, Vitro—which bought 
47% of Thieblot Aircraft Co., Inc., in 
1955—purchased the remaining 53%. 
Ihieblot, located in Bethesda, Md., de 
velops and produces aircraft compon 
ents and ordnance systems 

Vitro reported a net income of $263, 
729 (34 cents a share) for the first half 
of the year as compared with $140,965 
(27 cents a share) for the first half of 


missile as 


I oree 


Armament Center, Eglin, AFB, 


1955. President J. Carlton Ward, Jr 
predicted “an appreciable increase” in 
carnings for the last half of the year. 

Vitro’s contract with AEC will be for 
the purchase of uranium concentrates 
A new agreement reached in late Juls 
extends the existing contract from the 
end of 1958 to March 31, 1962 


North American Aviation 
Aviation, Inc., re 


North American 

ported a net income of $22,322,852 for 
the nine months ending June 30 as 
compared with $23,635,000 for the 
nine months ending June 30, 1955 
Ihe 1956 figure is the equivalent of 
$6.50 a the recent stock 
split, or $3.25 on present stock as com- 
pared with $6.88 a share for the 1955 
figure. Sales for the nine-month period 


share before 





NAA Offers New Stock 
Los Angeles—North American Avia- 
tion Inc.’s board of directors last week 
voted to offer 1,145,011 shares of capital 
stock to shareholders at the rate of one 
for each six shares held. This is a further 
step in the company’s program to raise 
$40 million for general corporate pur- 
poses. Earlier this month, shareholders 
approved a two for one split of NAA’s 
6 million shares. The new stock being 
offered is based on the new figure of 
12 million shares. Price for the new 
shares will not be fixed until about Sept. 


6 and the offer will expire on Sept. 24. 














totaled $636,741,839 in contrast to 
$580,381,737 a vear Unfilled o1 
ders totaled $1,268,271,189 on June 30 


ago 


Fairchild Engine Corp. 

Fairchild Engine and Airplane Corp 
reported earnings of $664,000 on sales 
of $69,520,000 for the first half of 
1956, compared to earnings of $2,108, 
000 on sales of $78,911,000 in the first 
half of 1955. Second quarter earnings 
were $522,000 in contrast to $142,000 
for the first quarter. President R. S. 
Boutelle said three factors contributed 
to the drop in sales and profits in the 
first half-vear—strikes at the Stratos Di- 
vision in March and at the Engine Divi 
sion in April; expenditure of approxi 
mately $2,250,000 for research and de 
velopment expenses, and a changeover 
in the major product line in one divi 
sion, which will not reflect favorably in 
earnings until the last quarter 

In spite of continued heavy expendi- 
tures for engineering and development, 
Fairchild predicted a “somewhat more 
half-vear. Its back 


‘Two majo! 


favorable” second 
log exceeds $200 million 
elements in Fairchild’s program are the 
F'-27 Friendship 40-passenger turboprop 
transport and the M-185 four-jet mili 
tary and executive transport. 

Fairchild also announced conclusion 
of a revolving $20 million credit agrec 
ment, extending to Sept. 30, 1959, to 
V-loan agreement under 


replace a 
company operated for several 


which the 


years. It was negotiated to meet finan- 


cial requirements of the | 
is continuing military needs 


All American Engineering 


All American Engineering Co. re 
ported an estimated net income of $80, 
360 (26 cents a share) for the first half 
of 1956 as compared with $124,797 
(46 cents a share) for the first half of 
1955. All American is a research and 
development company specializing in 
the aeronautical and related fields 
President Charles W. Wendt said the 
second half of 1956 should show 
result of 
between 
pro 


“some 
improvement in earnings as 
better balance 
cost-plus-fixed-fee and_ fixed-price 
duction business.”’ Almost all the com 
pany’s sales for the first half-vear wer 
derived from cost-plus fixed-fee type 
research and development contracts for 
services. Backlog stands at 
ind Wendt said total 
vear will be 


ichieving a 


the armed 
$4 million now 
volume of business for the 
ipproximately $5.5 million 


Rocket Spin Will 
Stabilize Satellite 

Third stage of the Vanguard ecarth 
satellite will be separated and spun at 
olid propellant rockets 
ceveloped by Atlantic Research Corp 

Auxiliary ittached to the 
third stage will rotate that stage 
satellite pavload, while the third stage 
is still attached to the second. After 


separation by 


rockets 


ind its 


spinning the stages up to full speed of 
200 rpm., retrorockets will fire to re 
tard the second-stage shell and_ posi- 
tively separate the two stages. 

On separation, the  spin-stabilized 
third stage fires to build up from coast- 
ing speed to orbiting velocity. 

Atlantic Research Corp. is a 
specializing in research, development 
ind consulting in the fields of physics, 
chemistry and general engineering. Of- 
fices are in Alexandria, Va 


. - . . 
Col. David Schilling 
Killed in Car Crash 

Col. David C. Schilling, 37 
shot down 23 German planes in ait 
combat and destroved 10 others, was 
killed last week when his car skidded 
into a bridge near the USAF base at 
Mildenhall, #ngland. Col. Schilling was 
inspector general of the SAC 7th Ait 
Division in Britain. 

Besides his military 
which included the Distinguished Sen 
ice Cross and the Silver Star, Col 
Schilling was awarded the Harmon In- 
ternational Air ‘Trophy in 195] 

Iie made the first nonstop transatlan 
tic jet flight in 1950, flving an F-S4 
rom Manston, England, to Limestone, 
Me., with three refuelings. In 1952, he 
flew one of 20 F-84s from California to 
Honolulu, and was named by the Ai 
Force Association as the man who had 
done the most for airpower that veat 


group 


who 


dex orations, 


Same Start, But Much Less Smoke 


Both engines on the Air Force B-57 bomber are being started, but the left engine is using an older type solid double base propellant 
The right engine has a cartridge with an ammonium nitrate base solid 


with a plastic binder that fires with a cloud of black smoke. 
propellant that eliminates virtually all the smoke. Starter, for use at rudimentary bases where no ground support is available, is an AS-12 
l'urbostarter built by General Electric Co.’s Aircraft Accessory Turbine Department at Lynn, Mass. Unit weighs 60 Ibs. Besides attract- 
ing possible enemy attention, older type propellant also enveloped cockpit in smoke and obscured field visibility if a formation of planes 
were starting at the same time. Smokeless propellant burns at 2000 to 2200F, lower than older type. It burns out in 10 sec., after which 
engine takes over and reaches idling speed in 25 sec. 
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USAF Asks Increase in KC-135 Output 


By Katherine Johnsen 


Washington—USAF’ is recommend 
ing that the Defens« Department pro 
m an additional $150 million to 
erate the production of KC-135 jet 
increase the 


Com 


designed to 
f Strategic Au 
B-47 bombers, was 
’ before the Sen 
Airpowcr Investigating Subcommit- 
USAF Chicf of Staff Gen 

I wining 


ind 


testimons 


I'wining, who appeared befor 


executive session 

cturn from the \loscow iI 
AW? July p. 26), said the ad 
| 


mal $150 million would come from 


mmimittec m 


$S800 million which Congress voted 
USAF aircraft and 

it over and above the 
Fiscal 1957 


related procure 
| isenhower 
idmuinistration budget re- 
1 of just how the S800 
spent must come from 
Wilson. who has as 
mmittee that the in 
utilized—if it can 


ind cfhc ienth 


} 


D used 


Other Plans for Increase 


In addition ) iccclerating KC-135 


ti 
utput, Gen. Twining proposed that 


of the tanker 
to 20, the 
planned peak production 
B-52 intercontinental 


peak production rate 


I I . 
used from | 
I the 


or Bocing’s 


l month 


lwining said the SSOO0 million 
ils nuld be 
e B-52s. He proposed that $70 million 


irmarked for additional tooling and 


used for 


s to increase production capacity 

B-52 to 45 a The in 
creased capacity would be placed on a 
stand-by USAI 
immediate plans to accelerate the peak 
production rate of 20 a month 
© Long-Lead Items. Rather than pur 
long-lead items for B-52 pro 
Fiscal 1958, Gen. Twining 
utilize $220 million of the ad 
ditional Fiscal 1957 funds for this pur- 
pose 
© Guided recent report, 
Gen indicates ‘that 
funds not previously budgeted mav be 
required in Fiscal 1957 to realize the 
earliest practical operational capabilities 
of the intercontinental ballistic missil 
and the intermediate-range ballistic mis- 


month 


ind the has no 


Dass, 


chasing 


duction in 
would 


Missiles. A 


wining | said, 


sile 
This is evidence,” he added, “of 
what appears to be very satisfactory 
progress in the development of these 
new missiles.” 
Gen. Twinit earlier 


also termed 


o 
15 
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] LeMay, 


ommandet 


testimony by Gen. Curtis 
Strategic Air Command 
that the Soviets 
strategic air force by 
ible.” He 
they will 


Bison vs. B-52 
As a result of his trip to Moscow 


en. ‘Twining said he has down 


will have a 
1959 as 


uperior 
stion 
that 


bombers 


que 
said it is truc, however 


have more heavy 


(; graded 
Russia’s Bison intercontinental bomber 
Ihe Bison can still do it 
the Sovict Union,” he said 
B-52 is even better than I thought 
was by comparison.” 
Before the Moscow trip h 
fied that the Bison comparcd 
favorably our B-52 At hi 
mimittec ippearance, how 
iid 
I don’t think the Bison 
is predicted. Of cours¢ 
it has the 
; clean an airplane 
there ar 


with 


quite 
indi 

rang¢ not 
1s [ thought it wa 


good 
tions arc but it 


oing to be and man 


tuberances on it.” 
Ihe General's observation 
rative U. S.-Soviet strat 
g power included 
e Sovicts will continue to h 
perational Bisons than the | 
B-52s ‘for 


ccelerating production, increa 


several VCars Howe 
ak target production from 2 
1 month, “we will overtake them at a 
later He said that, if the USAI 
chieves its goal of 500 B-52 aircraft in 
1958, the comparative Bison and B-52 
shiength “will be about a stand-off.” 

e USAF now has 1,600 B-47 aircraft in 
operational units. Gen. Twining 
the Badger is reallv a later air ind 
probably 1 little edge on the B-47 
except for range. But thev are pretty 
lose to being in the same category.” 

© Soviet Bear 
quite an edge over the B-36 
Bears in 


d ite 


SdlG 
| 
plan 


h 1S 


bon ber has 


Also. th< 


operational units 


long-rang¢ 


number of 
will 
SAC 


Bear 


number of B-36s in 
future Che 

I'wining added, “is a much 
rm airplane, and it excels the 
B-36 in speed, and probably range, 
iltitude is about the same.” He said the 
number of operational Bears now ap 
proximates the number of operational 
B-52s 


surpass the 
within the near 
(Gen 


] 


more moc 


ind 


(about 55). 


Soviet Supersonic Bomber 


Lt. Gen. C. S. Irvine, deputy chief 
of staff for materiel, who accompanied 
I'wining on the Moscow trip, estimated 
that Russia is “working toward a proto 
tvpe in the development of a 
supersonic long-range bomber. Twining 
said that U. S. development of a heavy 
supersonic bomber “is quite a ways off.” 

If USAF’s recommendation to in- 


stage” 


rease the numb f SAC wings from 
11 to 17 is adopted, G 

the Air Force may a 

ther 
nd the 
the SAC incre 
ifford to cut in 
nd till hay 


lo 


command 


1 
ortag 


Gen. Irvi 
that Rus a ¢ 
the 


phasis Russia 
nd di 
terial streng 


tl 


vuutstanding i 


Soviet Progress 
Other | 


I'wining 
non before tl 
Russian produ 
ther fighters « 
d a month 
tion of only 10 
NhiG-15 


| a! On” he 


e Gen. 


produ 
Said 
plant, he said, produced 

ngin¢ for th NhiG-15 

Korean war. Gen. Inn 

thev got into producti I 

hi -deve loped engin¢ 
Pratt & Whitne instca Oo 
duplicating the engine as Pratt & Whit 
nev did, thev increased th utpu 
2 & Whitne 


vemnent-wis¢ 


did in 


> Hlowever, Pratt 
concentrating impr on cre 
iting an axial flow 
© Russian refueling developments. Gen 
l'wining said Soviet official told m«¢ 
that refueling their radius 


30 two refuclings would increase it 


engine 


increased 
0, and thev were very much interested 
ngid and 
said the \ 
there is 


in two tvpes of refueling, the 
the flexible type They 
preferred the flexible tvpx 
no question about them working on it, 
but we saw no real evidence of their 
refueling technique.’ 

¢ Gen. Putt reported he “‘w 


it the numbers of air force officers that 


s astounded 
fine technical 
therefore 
ilso in 


thev are 
training, and must 
clude that the people who arc 
the design bureaus, their civilian scien 
tists and technicians, must be getting 
in equal or better training to do the 
jobs that they have to do.’ 

© Russia’s transonic bomber (the Blow 


giving a ver\ 


onc con 


29 





Torch) “looks better,” Gen. Irvine said, 
“than anything we have in our inven 
tory in the light bomber category. How- 
cver, | am sure our B-58 will be much 
better. 

In the fighter category, our F-104 is 

better than anything we saw.” 
e Outstanding production performance 
of “crummy looking” plants in Russia 
was noted by both Gen. Irvine and 
Gen. Putt. 

Gen. Irvine observed: “One machine 
shop was filthy. I looked at the machine 
tools, and they were the same as I was 
responsible for building our engines 
with m World War Il. Many of the 
machine tools were 1940 design. But 
on those machine tools they built over 
10,000 engines of high quality, and in 
the areas whcre it was important, the 
final assembly line for the engine, the 
housekeeping was beautiful. 

“They do not have an inspection 
svstem as we know it. Instead of 
having one man for cach three in a 
plant as inspector, their inspection sys- 
tem is the final assembly. Every part 
is marked with the code of the man 
who made it. If the part doesn’t fit 
on assembly, something happens. They 
always need people in the mines, thes 


said.” 
@ On engine development, Gen. Irvine 


Army Lets Five Study Contracts 


reported: “Nothing we saw was any 
different or any better than what we 
are doing. I think in detailed engine 
design, those things which give you 
range, they are still behind us. But 
in those things which give vou straight 
horsepower, such as our development 
program with General Electric on the 
J53 engine, they are making progress. 
However, we stopped that development 
Ihe Russians went ahead and _ built 
such an engine.” 

@ Overall, Gens. Putt and Irvine esti 
mated that Russia is “about three vears 
behind us, at the outside” on aircraft 
development. 

“IT can only come to one conclusion,” 
Gen. Irvine said, “that in such areas as 
ballistic nuclear bombers, 
chemical bombers, long-range intercep 
tors, we must do evervthing we can in 


missiles, 


marshaling the people and_ resources 
into those programs to the fullest ex 
tcnt ‘ 

| think it is possible they might be 
ahead (in some of these ficlds) because 
of some of the things we observed.” 
In the fundamental fields of clectronics 
ind metallurgy, he added, Russia ap 
pears to be “as good possibly 
better” than the U. S., but “thev are 
not as good as we are in production 


cnginecring.”’ 


To Probe Flying Crane Capability 


Washington—U.S. Army’s shifting 
areas of interest in rotary-wing aircraft 
have led to five new contracts for an 
extended study of the state of the art 
is applied to “flying crane” cargo mov- 
crs 

The program is attributed in large 
part to abandonment of the Vertol 
H-16 tandem transport helicopter 
project 

he H-16, originally an Air Force 
project and later financed entirely with 
Army funds, was abandoned several 
months ago. The reason given by the 
\rmy was the anticipated high operat 
ing and maintenance costs 

Five contracts for design studies in 
the flving crane field have been awarded 
to exploit various approaches to the 
problem with emphasis on easy mainte 
nance, reliability and the ability to op- 
crate under artic to tropical conditions. 


Flying Crane Contractors 


lotal value of the contracts is $264, 
900. ‘They were awarded to 

Fiettner Aircraft Corp., Kew Gar 
dens, N. Y., $39,600; Kaman Aircraft 
Corp., Bloomfield, Conn., $41,800; 
Piasecki Aircraft Corp., Philadelphia, 
$58,800; Hughes Tool Co., Aircraft 
Division, Culver City, Calif., $54,700, 


ind Hiller Helicopters, Palo Alto, 
Calif., $70,000 

Goal of the Army program is a heavy 
lift design capable of carrving up to 16 
tons of cargo. Present helicopters have 
1 capacity of three to five tons 

Army spokesmen made it clear that 
carlier designs in the flving crane field 
have been feasible but would result in 
excessive costs, mechanical complexity 
ind tough logistical problems in sup 
port of the aircraft 

Major projects already under way 
and dating back several vears include 
the Hughes XH-17, an Air Force proj 
ect, and the McDonnell Aircraft Cor 
poration’s XHCH-1, designed for the 


Navy as a cargo unloader. 


Hughes’ Design 

The Hughes design is the only one 
that has resulted in flving hardware. 
Powered by tip pressure jets, the air- 
craft is hampered in the Army's opinion 
by a heavy landing gear that makes up 
10 to 20% of the helicopter’s gross 
weight. It is anticipated that the new 
designs will utilize a suspension method 
of carrving cargo, eliminating the need 
for a conventional landing gear 

Ihe original Hughes design had a 
two-bladed rotor. A later version that 


incorporated a four-bladed rotor was 
proposed by the manufacturer. It was 
designated the XH-28. 

McDonnell’s flying crane, the 
XHCH-1. was first announced in 1951. 
Activity has been resumed, and the 
manufacturer is conducting whirl tests 
of a rotor configuration with small pres 
sure jets at the tips. There are three 
blades. 

Pavload of the XHCH-1 is under- 


stood to be more than 12 tons. 


Why Renewed Interest 


Army spokesmen sav their renewed 
interest in a flving crane is part of their 
exploration of the problem of increased 
mobility. Thev need a carrier to shift 
large bulk items of critical cargo for 
distances of 10 to 100 miles. Frequently 
there are terrain barriers, lack of ade- 
quate landing spots and no highways. 

In addition, heavy lift capacity is 
necded in many emergency operations. 
these include the recoverv of aircraft 
forced down in inaccessible areas, the 
laving of bridge sections, clearing wreck- 
age from highwavs and moving critical 
cargo from ship to shore 

No final decision has becn made, 
however, to procure a flying crane. Mor« 
design studies mav be ordered from 
other manufacturers. Then there will 
be an evaluation of the ideas, much of 
it in cooperation with the Air Force and 
Navy 

Orders mav follow if it is decided 
that the state of the art has advanced 
to the point where Army funds can 
profitably be invested in a develop- 
ment project 


- 
T53 Turboshaft Passes 
= Ze 
90-hr. Pre-Flight Test 
he X153-L-1 turboshaft has passed 
its 50 hr. pre-flight qualification test 
Lycoming Division of the Avco Manu- 
facturing Corp., Stratford, Conn., the 
manufacturer, said this makes the 
XT53-L-1 the first gas turbine designed 
specifically for helicopter application to 
qualify for a military production con- 
tract 

lhe 825 hp. (military rating), 460 Ib 
engine is a free turbine tvpe with the 
drive shaft concentric with the gas 
generating section shaft so that the 
power take-off is from the front end— 
the end at which the air flow enters 
after the convention established by 
turbojet engine. This configuration 
should make the engine attractive for 
turboprop applications as well as the 
Bell Aircraft H-40 for which it was 
designed. 

Ihe T53 has taken over three vears 
to develop. The creative work was 
under the direction of Dr. Anselm 
Franz formerly with Junkers Jumo, 
Germany. 
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Beech Flies Light Twin Badger 


Flight service test program has begun for Beechcraft Badger, a four-place twin-engine executive airplane (AW Aug. 13, p. 39). 


powered by two 180 hp. Lycoming engines, will cruise at 200 mph. Name chosen by Beech Aircraft Corp. reflect qualities of American 


Badger as “tough fighter, capable of meeting all competition,” also reflects purpose of meeting competition of Cessna 310. 


CAA Civil-Pilot Census 
Puts Total at 298.076 


Washington—Civil Aeronautics Ad 
ministration, in its first official count 
of pilots holding licenses with unex 
pired medical certificates, announced 
last week that there 
298,076 active civil pilots in the U.S 
on Jan. | 

I'he survey represents a four-year pro 
gram to collate current medical certifi 
cates with the 724,638 pilot licenses 
which the CAA has on file. Although 
or proficiency certificate 
no pilot may fly with- 


were a total of 


a pilot license 

does not expire, 
out a current medical certificate 

Breakdown of active proficiency cer- 

tificates on record shows 80,494 stu 
Sgt 

Z,95 com 


transport 


dent, 132,525 private, 
mercial and 11,774 airline 
pilots 

Instrument flving ratings have been 


issued to 19,741; flight instructor rat- 


ings to 28,108. 

Ihe count also revealed that there 
are 91,001 mechanic certificates in ef- 
fect, 27,080 for ground instructors, 
17,483 for registered control tower op- 
crators and 4,349 for flight navigators. 

Other certificates outstanding: 2,859 
for parachute riggers, 2,518 for dis- 
patchers, 1,602 for flight navigators and 
1,047 for flight radio operators. 
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Active and Total Pilots by States 


(As of January 1) 


Alabama 
Arizona 
Arkansas 
California 
Colorado 
Connecticut 
Delaware 
District of Columbia 
Florida 
Georgia 
Idaho 
Illinois 
Indiana 
lowa 

Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 


Active 


2,702 
3,431 
2,265 
37.960 
4,139 
3,459 
654 
1.253 
9 804 
4,131 


99°77 


17,773 
8.703 
»,903 
6,225 
501 
459 
007 
6,641 
12,296 
7,713 
1,863 
7,044 
2,470 
3,962 


otal 
7,948 Nevada 
8,187 New Hampshire 
8.077 New Jersey 
88.355 New Mexico 
10,471 New York 
7,369 North Carolina 
487 North Dakota 
241 Ohio 
429 Oklahoma 
784 Oregon 
499 Pennsylvania 
800 Rhode Island 
212 South Carolina 
669 South Dakota 
676 Tennessee 


— 
“aI vt vi 


_ 
we 


7,465 Texas 
455 Utah 
966 Vermont 
.797 Virginia 

16,654 

32,842 

16,657 

4,859 

18,268 

6,118 

10,176 


Washington 

West Virginia 

Wisconsin 

W yoming 

Outside Continental 
United States 


298.076 
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SIX FALCON MISSILES ARE IN FIRI 


F8U to Bid for Thompson Trophy; 
Pentagon Puts Ceiling on Speed 


By Claude Witze 


Washington—Chance Vought’s FSU 
Crusader, operating under Defense-De 
partment-imposed restrictions that will 
keep its speed within the area of 1,000- 
mph., will seek a new U.S. record in 
the National Aircraft Show’s Thomp 
son ‘Trophy event 





Soviets Rehabilitate 
Wilbur and Orville 


Correction, Mozhaisky 
wasn’t the inventor of the airplane. 

Russian aviation history has just done 
a 180-deg. turn long-held 
claim that Alexander F. Mozhaisky built 
and flew a man-carrying airplane on July 
20, 1882. There a frightful 
storm, according to weather records, that 
any early airplane would have been un- 


Comrades: 


from its 


was such 


able to stand the strain. Furthermore, 
Comrade M. wasn’t even in the country 
when he was supposed to have been 
building his airplane. 

This 
was made by “Questions of History,” an 
official Soviet publication which estab- 
lishes the correct historical perspective 
for this and other weighty matters. ‘Two 
writers—I. Shipilov and N. Cheremnich 
—got the back of the journal’s hand for 
making up facts in the book they wrote 
about Mozhaisky. Their book, published 
in 1949, was full of falsehoods; its re- 
edition of 1955 was even worse, 


correction to rewritten history 


vised 
according to the magazine. 











he Navy aircraft, however, will not 
he allowed to trv to better the official 
world speed record of 1,132 mph. set 
by a British research plane, the Fairey 
Delta FD2 

Chis achievement corresponds to the 
1.900 mph. recorded last month by 
Lt. Col. Frank K. (Petc) Everest in the 
Bell X-2 but never formally confirmed 
by either the Air Force or Defens« 
Department 

lhe record the 
break in the 
Dav will be 
last vear bv the 
Hanes flving a North 
Super Sabri 


KSI 
Thompson 
the 822.2 
USAF’s Col 
Ameri 


vill attempt to 
vent on Labor 
mph. pace set 


Horace \ 
in F-100C 


Token Demonstration 

Like last vear, the ‘Thompson ‘Trophy 
dash at the National Aircraft Show in 
Oklahoma Citv will be only a_ token 
demonstration. Actual test run prob 
iblv will be made thi week at Ed 
vards AFB, Calif., over a 
course and monitored by the National 
\cronautic Assn. Pilot for the test will 
be Cmdr. R. W Duke) Windsor of 
the Navy Air Test Center at Patuxent 
River, Md 

Back of the de 
this FSI 


ing over Defense Department insistence 


measured 


ision to demonstrate 


lies many months of wrang] 


that military 
kept secret and that operational planes 
be kept out of competitive speed runs 
record with 
forbidden by 
direct orders 


Charles E. 


urcraft performance be 


Previous attempts to set 
the Crusader have 
the Pentagon, acting on 
from Defense Secretar 
\\ ilson. 


been 


NG POSITION ON WING TIP POD OF F-89H, FIRST OPERATIONAL AIRPLANE TO CARRY 


Key man in the partial breakdown of 
this Defense Department policy appears 
to be Adm. Arleigh A. Burke, chief of 
naval operations. 

Navv Secretarv Charles S. ‘Thomas, 
prodded by Adm. Burke, made_ thre 
ippeals to get the FSU in the ‘Thomp 
on event before he was successful 

On the first two tries, Thomas rm 
flat rejections to his proposal 
In the third case, Secretary Wilson ap 
pointed an ad hoc 
sider the situation. Headed bv Assist 
int Defense Secretary Robert ‘lripp 
Ross. the committee consisted of two 
officers from cach of the 


ICCS. 


ceived 


committee to con 


irmed 


Recommendation Accepted 

Vheu ( that the 
Navv be permitted to enter the Chan 
Vought carrier plane epted 

[he aircraft will not be permitted to 
demonstrate maximum speed in 
vith Wilson’s 


mnouncement of air 


ymmendation 
Was act 

: 
poli edi 


raft per 


been in 


formance 
igainst 
plane has 
operation for a vcar Ihe restriction 
vas hung on the show d spite a 
by Thomas that the FSU has 
crational almost a veat 
Thompson ‘Trophy event 
time in the history of 
that a Nav 
Befor the ban 
that changed 


formance before a 
plea 


been Op 


This vear’s 
marks the first 
the 27-vear-old event 
craft has been entered 
on cClosed-course racing 
the National Air Races into the Na 
tional Aircraft Show in 1950, Navy 


planes that had been retired were flown 


bi civilians 

Outstanding were of Cor- 
sairs, also designed by Chance Vought 
but built by Goodvear, that were en 
tered by Cmdr. Cook Cleland, then a 
reserve officer 

Cmdr. Cleland 
again in 1949 


i number 


1947 and 


won il 
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THE AIR-TO-AIR MISSILE. BESIDES FALCONS, F-89H CARRIES 42 2.75 IN. ROCKETS. F-89D CARRIED 104 AIR-TO-AIR ROCKETS, 


News Digest 





Air samples from 75 mi. altitude 
collected last week in nose cones of 
Navy Acrobee rockets launched from 
White Sands Proving Ground, will be 

valvzed at University of Michigan 

id Max Planck Institute for Chemis 

Mainz, Germany Steel bottles 
nside nose cones of six rockets opened 
t peak altitudes, and then snapped 
shut, collecting cight quarts of air. At 
normal densitv, this air would take 
ip less than 1 cu. in 


Borgward Motor Co., Bremen, Ger 
ny, will start next month on de 
lopment of Germany's first postwar 
ypter. Professor Heinrich Focke 
return from Brazil to lead design 


Royal Canadian Navy is spending 
70 millon on aircraft carner pro 
Included are $26 million for 
carricr, HMCS Bonaventure, and 
million for aircraft, among them 


) Banshee jet fighters bought in the 7 ( oe ’ 
nited States for $27 million and 100 ’ 


S2k anti-submarine aircraft built by 





Havilland Aircraft of Canada . 
; a —————— 


, ; ‘ a 
Boeing Airplane Co. is studying - 


— —— - 


ral plant sites in San_ Francisco : 
irea, including idle Chrysler plant at FALCONS, extended in this closeup on ground, are concealed within wing pod on takeoff 
San Leandro, Calif and in flight to target. Just prior to firing they are extended. Each pod carries three Falcons 
and 21 2.75 in. rockets, installed in clusters of seven behind frangible fairings. Northrop 

Nine jet engine test facilities capable Aircraft said that the installation of the 6-ft. 100-Ib. Falcon missile makes the F-89H the 
of accommodating turbojets of 30, heaviest interceptor in U. S. service. Both the Falcon and the rockets can be fired selectively, 
000-Ib. thrust will be built for Navy | enabling the F-89H to make. several passes at target. Production versions of the F-89H are 
by Kittell-Lacv. Inc.. Los Angeles, for coming off Northrop’s final assembly line at Palmdale, Calif. Powerplants of the F-89H are 
installation at nine Navy bases. two Allison J35-A-35 turbojet engines with afterburners. Carrying a two-man crew, it has a 
maximum takeoff weight of more than 40,000 Ib., operates at altitudes above 45,000 ft. 

AD7 which is 50th version of Sky Speed is in 600-mph. class. Sighting radar and fire control computer make up automatic 


raid series, has been delivered by attack system. Armament is triggered electronically. Range is over 1,000 mi. 
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Douglas Aircraft Co., to Navy. It is 
powered by improved Wnght R 3350- 
26WB engine 


Flight tests and analysis of L-23 air- 
craft to determine how drag could be 
reduced by reducing local airflow dis- 
turbances caused bv surface irregular 
tics and protuberances will be made 
by Mississippi State College under 
Army contract 


Douglas B-66 twin-jct bomber flew 
2,690 mi. from Hawaii to Long Beach, 
Calif., in four hours, 27 minutes. The 
aircraft, returning from  Eniwetok 
H-bomb experiments, averaged more 
than 600 mph 


USAF’s 27th Strategic Fighter Wing, 
Bergstrom AFB, Texas, will be the 
first Strategic Air Command unit to 
receive supersonic fighters. McDonnell 
-101 Voodoo will start replacing Re- 
public F-84 in October 


Maj. Gen. Arthur R. Wilson, 
U.S. A. (ret.), a former Trans World 
Airlines vice-president, died Aug. 11 
at Letterman General Hospital in San 
I'rancisco. Wilson, a member of Gen. 
Dwight D. Eisenhower's staff during 
World War II, retired from the Army 
in 1946 and joined TWA. He was 
the first director of the Trans World's 
European Division when it was origi- 
nally formed in 1946, he left TWA in 
1947 


Valiant Mounts 
Rocket Engines 


Super Sprite rocket engine for assisted take- 
offs is shown in flight-test installation on a 
Vickers Valiant medium bomber. Super 
Sprite was designed and developed by de 
Havilland, was first British rocket engine to 
be cleared by Ministry of Supply for produc- 
tion and for civil use after passing type tests. 
Engine uses a cold cycle to develop its 
4,000-Ib. thrust. Hydrogen peroxide is de- 
composed in the combustion chamber to 
produce a jet of superheated steam which 
can be augmented by afterburning of the 
kerosene or gasoline. Note in the closeup 
of the installation that external stiffeners 
have been riveted to the Valiant tailpipes in 
the region of the rocket blast, and that 
marks, presumably of temperature-indicating 
paints, stripe the outer surface of the ex- 
haust cones. Super Sprite powerplant pack- 
ages can be jettisoned from the aircraft after 
takeoff (AW Nov. 8, 1954, p. 40). Small 
protruding airfoil on inboard side of each 
rocket pack presumably is a vane to guaran- 
tee separation on ejection. Valiant installa- 
tion was made by de Havilland who received 
the airplane on loan from Ministry of Sup- 
ply as a test bed. 
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“Trifles make perfection, 
and perfection LO Le 
Michelangelo 


Michelangelo was a great perfectionist. He knew that where perfection is desired, 
attention to minute details is indispensable. 

The people at Rheem know this too. For in every phase of Rheem manufacturing 
... from drawing board to finished product... perfection, by attention to the 
smallest detail, is the goal. Now add to this an enviable record of low 
per-unit cost, and on-time completion schedules, and you will begin 

to understand why the name Rheem has become a symbol of both 

quality and dependability. 

Rheem's Government Products Division is presently in quality 

development and production on air frames, missile and jet 

engine components, airborne ordnance, electronics 

and ordnance materiel. 


YOU CAN RELY ON RHEEM 


Rheem Manufacturing Company * GOVERNMENT PRODUCTS DIVISION 
DOWNEY, CALIF. © SAN PABLO, CALIF. * WASHINGTON, D.C. * PHILADELPHIA, PA. * BURLINGTON, N. J 
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> eer or Commercial Airfields 


_ 


| sand Military Air Bases 


Complete electronic control 
—from ticketing to take-off. 


High speed, 
safer aircraft fueling systems 


Improved navigational aids. 


Redesigned taxiways, lighting 
systems, and aircraft parking areas. 


Multiple runways. 


Assembly line repair. 


F Y [PARSONS 


THE RALPH M. PARSONS COMPANY 














ENGINEERS - CONSTRUCTORS 
617 South Olive Street, Los Angeles 14, California 








Two New Models: 
F5D, F-100F 


XF5D Skylancer (top and with predeces 
sor, F4D Skyray, bottom) has same general 


planform as F4D. However, wing is thinner 


and fuselage is longer, tapering to thinner 
nose section forward and to larger engine 
nozzle aft. Engine is more powerful version 
of J57 turbojet. Vertical tail is larger, and 
cockpit has V-shaped windshield. 
Extensive use of integrally stiffened wing 
skins milled from aluminum alloy plate 
permits wings to double as self-contained 
fuel tanks. With fuselage tank, F5D_ has 
more speed and longer range than F4D. 
F’-100F (right) is two-place model of Super 
Sabre. In production for USAF, it is longer 
than F-100D but can perform same tactical 
missions at same high speeds of earlier mod 
els. Second place may be occupied by stu 
dent for training or observer for bombing 


missions. Powerplant is also J57. 
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Northeast Wins New York-Florida Battle 


CAB 


awards New England line New York-Miami 


route as part of plan to bolster small trunk carriers. 


By Craig Lewis 


Washington—Northeast Airlines has 
won the bitter New York-Florida route 
battle, with the Civil Aeronautics Board 
giving it the nod to supply new compet 
tion for Eastern Air Lines and National 
\ilines 

The decision to expand Northeast’s 
routes to the south is another step in 
CAB’s campaign to strengthen the 
smaller trunk airlines. It gives the New 
England carrier its big chance to grow 
into true trunk line status and to get 
off subsidy 

he CAB’s choice was made publi 
release under a new 
policv (see box) designed to eliminate 
news leaks and rumors that alwavs have 
occurred when major route cases have 


been decided 


in a press issuc 


Awards and Alterations 


Here are the route awards and altera 
tions made in the New York-Florida de 
sions 
¢ Northeast Airlines will get a new route 
from New York/Newark to Miami via 
Philadelphia, Baltimore, Washington, 
Jacksonville and Tampa for a temporar 
period of five vears. 

e National Airlines’ route will be ex 
tended to Providence and Boston, and 
the carrier will be permitted to operate 
turn-around service in the Richmond 
Washington -Baltimore- New York- Bos 
ton market. National will be allowed to 
carry local passengers between Philadel 
phia and New York and will have pet 
manent authority to serve Newport 
News-Hampton-Warwick, Va. It will 
he allowed to operate between Wash- 
ington and Baltimore, and Norfolk and 
Newport News - Hampton - Warwick 
Favetteville, Greensboro-High Point and 
Winston-Salem, N. C., will be added 
to National’s New York-Miami route 

@ United Air Lines and Trans World 
Airlines’ castern terminals will be linked 
so the carricrs can Boston, New 
York and Washington on the same 
flight with long haul restrictions 
United and TWA can serve Hartford 
Springfield as an intermediate point be 
tween New York and Boston 

e Eastern Air Lines will be relieved of 
restrictions which require that flights 
serving Boston originate or terminate 
beyond Richmond, Va., or Charleston, 
W. Va.,. and that Providence, Hartford 


serve 


38 


Springfield and New Haven be served 
flights between Boston and 
Richmond or Charleston or bevond. 
Eastern will be permitted to operate 
turn-around service between ‘Tampa/St. 
Petersburg and Miami, and will be able 
to offer nonstop service between Tam- 
pa/St. Petersburg and points on its New 
York/ Miami route 

e Capital Airlines will b« 
Norfolk and Newport 
Hampton-Warwick on flights 
New York, Philadelphia, Baltimore, or 
Washington. 

e Delta Air Lines will be able to operate 
Tampa and 
Chicago, 


only on 


permitted to 
News 


scrving 


SCTVC 


one stop between 
western points on Route 54 


Cincinnati, Knoxville 


SCTV ICC 


Effective Date 


The new routes and oper 
ities granted in the New 
will official 
Board issues its order and opinion, prob 
iblv in about a Meanwhile, 
CAB has made public the main points 
in its decision in an effort to 
its security problem 

In spite of the fact that the decision 
was made public, a news leak tipped off 
Wall Street, and Northeast stock 
several points in the week before the 
Board issued its press release. In the 
future, CAB hopes to announce its 
decision quickly enough to forestall 
leaks and rumors 


iting author 
York-Florida 


Case become when the 
month 


solve 


TOSC 





New CAB Policy 


Civil Aeronautics Board has adopted a 
new policy of announcing its decisions 
in route cases as soon as they are made. 
The new plan is designed to avoid the 
information leaks that have plagued the 
Board in the past. 

Under the new policy, the CAB will 
issue a press release when it decides a 
case and issue the opinion and order 
later after the staff members have written 
them. Formerly, results of route cases 
did not become public until the opinion 
issued—sometimes two 
months after a case was decided. News 


leaked out in 


was written and 
of the decision inevitably 
this period, with resultant effects on the 
stock market and pressures on the Board 
to change its mind. 











Just before the New York-Florida d 
cision was released, CAB launched it 
new policy with releases on the Flond 
l'exas and Erie-Detroit cases. National 
was chosen to ! direct SCT\ 
between Miami 
vears. In the Enc 
ided to extend Allegheny Airlines 
route from Erie to Detroit, NMohawk 
\irlines’ route from Buffalo to Detroit 
via Erie, and Lake Central Airlines’ svs 
tem from Youngstown to Eric, all for 
i five vear period 

Choice of Northeast for the heavily 
traveled New York-Florida route follows 
loselv the philosophy which developed 
in the last 
serics Of major route Cases 


operate 
ind Houston for three 


case, the Board d 


four months of in a 


Stronger Trunk Lines 
In these ses, the Board 
vanted to 


gional trunk 


strengthen the smallei 


urlines so thev would 
nore potent compctitors with the Big 
Four 


tern of the 


; 


In rewriting the competitive pa 


domestic airlines, CAB 


small carrier for a new t 


chose l 


wherever possible and repeatedly said 1 


wanted to narrow the size gap between 
the Big Four rest of the 
uirlines 

Since this series of 
issued, the composition of the Board 
has changed. ‘Two of the 
majority that backed the new philoso 
phy most heavilv—Ross Rizlev and Josh 
Lee—have been replaced bv James R 
Durfee and G. Joseph Minetti 

Now it appears that Durfee, Minctti 
ind CAB Vice Chairman Joseph P 
Adams have taken up where Adam 
Rizlev and Lee left off. It is understood 
that Northeast won its new route on ea 
3-2 split vote, with Durfee, Adams and 
Minetti favoring the New England car 
rier. If this combination continu 
prevail, the 
tition developed last vear will c 
Board in the important 
route Cases now coming up 

When CAB picked Northeast, it 1 
recommendation of its ex 
miner, who favored Delta for the 
route Ihe Board overrode th 
xaminer’s disapproval of Northeast 
relationship with the Atlas Corp. whic! 
holds 50.97% of the airline’s stock 


ind the trunk 


decisions was 


three-man 


ipproach to airline 


to guide the 


versed the 


ilso 


Tough Competition 

Northeast has a tough job ahead of 
it in breaking into the New York 
Florida market. Eastern and National 
ire highly skilled competitors 

\ major problem will be equipment 
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Britannia Arrives at New York 


Bristol Britannia arrives at New York International Airport on first leg of promotional tour which will take the big turboprop airliner to 


eight United States cities and to Canada. 


London-Johannesburg service this fall under British Overseas Airways Corporation colors 


Ihe series 100 plane, now wearing blue-and-white Bristol Aircraft markings, is scheduled for 
It was demonstrated in flight at Idlewild before 


departing for San Diego non-stop. Bristol has fitted the aircraft with both high-density and luxury features to show it off to potential 


customers 


Forward seating is six-abreast tourist configuration. 


Lounge and cocktail bar aft are included as in a first-class version. The 


Port of New York Authority, which bars turbojets at present noise levels from Idlewild, has had no difficulty with the turboprop Viscount 


and finds the impressively quiet Britannia quite acceptable. 


Right now the airline owns 12 DC-3s 
240s and 


which has 


leases a DC-4 
been modified 
as a passenger transport. While the 
New York-Florida case was in process, 
Northeast ordered 10 DC-6Bs, and de 
livery is scheduled to begin in January 
Ihe airline said it would buv jets as 
soon as it got the route 

The DC-6Bs will bring a marked 
Northeast’s fleet, but 
then the airline will be at a dis 
idvantage, with I National 
operating DC-7s and Super Constella 
Both of the 


ockheed Electras 


six Convai 


C-46 


and a 


mmprovement in 
even 


istern and 


hhons 


have l 


] 1 r 1 
rea 1 order 


larger carricrs also 


ind DC-S8s al 


Vital Factor 
\ vital factor in 


mecti 


Northeast’s chances 
ng its competition properh 
will be Flovd Odlum’s Atlas Corp. and 
the amount of backing it gives the air 
lin 
ricr will need heavy financial 
rt to get the equipment and in 
lations it needs 
One of Northeast’s big selling point 
New York-Florid 
vould give it a chance to get off 
During hearings in the 
Northeast estimated that if it flew the 


1956 it would participate 


the fact that a 
Case, 
during 


total 


vould 


market of 2.5 million pas 
revenues of $31] 


make a profit of 


have 
ind would 

mith 

Northeast’s revenues totaled 


$1,572,513 in 


1955 
> *» 
| ft) still in 


Net 


luding 


proht for 


was 
| i 


the year 
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Bristol managing director Peter Masefield heads the Britannia task force 


Airline, Manufacturer Views 
Vary on Turbine Transports 


By Richard Sweeney 


San Diego, Calif.—Airlinc 
ind airframe manufacturers who opened 
the Institute of Aeronautical Sciences 
National Turbine-Powered Air Trans 
portation Meeting here last week dis 
of turboprop versus 


Ope rators 


cussed the merits 


turbojet engines for airline 


operations 
md disagreed on the effect turbing 
cngines would have when the 
ntroduced 

Peter Masefield, managing 
Bristol Aircraft Co., who 
West Coast in Bristol's tu 
told several 


Bristol »4 ‘ t 


hundred 
long life for 


Britannia 
that 


turboprops 


trants 


Turboprop Advantages 


l'urboprop ha ( Riedl 
them hie said with 


ible growth in 
Speeds of over 
tcr \ ion Another 
handling 
not too far 


or piston powered transp 


ittainable in 
s that 


U mph 


ind pattern characteristics are 
moved from the flexibility 

ts. Ile cited 

20 lower direct 

turboprops WVCI 

planes of the same capaciti 

will take longer 

solve the ti 

e Air trafhc 

r id he v' nd will ”* 


the turbojet inflexibility 


than now 
rb ict problems 0 


control. Cong 


@ Runway inadequacies. This concerns 
length and strength 
runway hazards. ‘Turboprops can 
pitch but turbojct thrust 
revcrscrs re not vet perfected 
eSmog area difficulties. \Water inje 
takeoffs inc the TL 
from turbojet engines 
noise. A 


runwa\ 
@ Icy 


uis¢ reverse 


tion reast unt 
STHOKG 
© Loud 


creased 


natural 
power 
Communitics 

] 

i 


d said But 


tl 
noise suppression 
onducted in| Am 
entual success 
Mavnard Penn 
\irpl n 
ermed the 
ind better 


the Bocing 


; 


nang 
bonus« 
listing ther 
troubles 
problem 
ransports ar 


I 


neces, Pennell 


Less Congestion 
Pennell 


7 


said the 
] 


1 relieved sin 
indle greater w 


ble with today 





the new TURBO-PROP VICKER ARD 





THREE TIMES NORMAL FREIGHT CAPACITY! The double deck design of the new 
Vickers Vanguard is the answer to the problem of how to carry a high payload 
even during night er off-peak periods without modifying the aircraft in any way. 
Two extensive lower deck cargo holds provide three times the freight capacity 

of its closest rival. With a working height of over four feet in the holds, and 
doors over five feet wide, not only is freight handling faster and easier, but 
simultaneous loading and unloading is also possible. Such large cargo holds allow 
an economic freight payload with only 30% of passenger seats sold. Moreover, 
the lower deck can be filled with low density freight when carrying a full 
passenger load. In either case no modifications in layout are needed. 

GREATER SPEED, GREATER RANGE! The turbo-prop Vickers Vanguard is 
designed to carry up to 115 passengers on medium and long ranges up to 

2600 miles, cruising at speeds as high as 425 m.p.h. 


VICKERS - ARMSTRONGS (AIRCRAFT) LTD., WEYBRIDGE, ENGLAND 


turbo-prop VICKERS 


VANGUARD 


POWERED BY FOUR ROLLS-ROYCE TYNE ENGINES 


U.S. Representative: Christopher Clarkson 
10 Rockefeller Plaza, N. Y. 20, N.Y. 


MEMBER COMPANY OF THE VICKERS GROUP 





maintenance pel hour of flight time for 
turbojets than piston planes 
less mainte 


In structures, he saw 


nance, and training of maintenance per 


sonnel and flight crews promises no 
more difhculty than the stepup from 
DC-3 to DC-4 - and types 
Douglas Aircraft Co., use of a simu 
lator to train flight crews before the 
DC-S itself will be readv to flv was 
described by Ivar Shogran, D¢ 
cngineer. Added quality has been given 
the simulator bi 


cuit television whi h produces 1 viICcw 


S project 


including closed ci 


landing and 
Small 
used for 


hke aircrews see during 
takeoff through the 
models of 


the television presentation 


windshield 
existing urports iT¢ 
been intro 
to the flight crew 
flight 


climbs, dives, tu 


In addition, motion has 
bv hvdraulics 
the ime as those in 
turns 
other aircraft motions 
told of development 
Harold Klein of 
which neutralize 
drawn up from 
intakes. Attached 


underside and pointes 


Mmancuvel 1S 
bulence, and 
Shogran 
by Douglas 
1 “bloawav ject” unit 
effects of air 
into ject 


ilso 


cngincel 


vortcx 
the ground 
to the 
70 deg 


nacelle 
downward, the jet uses engine 
ur, and prevents foreign objects 
mm being picked up into intakes by 
stroving the intake vortex 
Lockheed feels its Electra turboprop 
is just another new airplane, with prob 
lems of thos« 
experienced with piston powered planes, 
M.C. Haddon, chicf engineer of Lock 
heed’s California Division, said. H« 
cited company experience with the mili 
tary version of the Allison 501-D13 
lectra powerplant on the C-130 trans 
experience with the 
[34 in four test 
USAF and the 


introduction similar to 


port, as well as 
Pratt & Whitne\ 
bed Constellations for 
Nav 


Constant Speed 

Haddon cited the 
stant engine speed, of propellers as 
transfer powc! 
and movement of vehicles through the 


idvantages of con 


igents between enginc 
air in lower speed ranges, and provi 
sions Lockheed is making in its Ele 
tra design which permit 
than normal utilization possible along 
with good potential growth 

Greatest 
don, is to 


will greater 


according to Had 
detailed knowledgc 
on the difference between turboprop 
powcred transports and piston powered 
transports, then plan the utilization to 
take advantage of the turboprop’s in 
herent advantages 

Speaking for Convair, Joseph Famme, 
assistant chief engineer, said the great 
est need is for an airplane with sim 
plicity and reliability built into it, 
along with passenger comfort. Point 
ing out that speed has been the factor 
looming largest in new plane introduc 
said Convair is shooting for 
as was the with 


need, 
obtain 


tion, he 


high speed, and Case 
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three-view shows minor 


LATEST Electra 


differences 


36° DIA 


WING AREA 1300 SQ FT 
ASPECT RATIO 7.5 
AIRFOIL THICKNESS 14% ROOT I2%TIP 


16.6 104'6 5’ 


from carlier versions. Dorsal fin is 


larger, rear door is further forward and tail cone protrudes. 


the twin engine Convair-Liner—is again 
secking to fill the medium-short rang 
bill with its Model 550 jet transport 
bam wasn't sure whether 
had to wait for cn 
or whether 


cnough to be able 


said he 
commercial plane 
from the 
fortunatc 
until the 


gine military, 
the were 
to wait military 


the powerplants 


deve loped 


Ground Equipment 
American Marvin Whitlock 


took issue with the airframe people, call 
planes t 


urline’s 
ing introduction of turbine 
new cra of a transport 
flexibility will make invthing 
possible in design if the carriers make 
up their minds exactly what they want, 


Incre ised 


ilmost 


he said 
Airlines need ground equipment for 
planes equal to the 
planes’ potential, Whitlock said, instead 
of having the same svstems of ticketing, 
food and baggage handling and plane 
DC-3 transports. He 
cities also need to their 
uirports, that thev will need runway 
lengths proportional to the 
thev want covered bv flights originating 
in their city 
American still feels the 
maintenance concept will be best, with 
jet airplanes utilized mostly from 
9 A.M. to 11 P.M. dailv for flights. ‘To 
train for maintenance of these new ai 
planes and flight operations, the line 
will plan its training aids program more 
thoroughly, so that its people will re 
member simultancously what thev know 


knowl 


passengers and 


rage 

service used on 
] 

said look to 


dist mces 


main base 


of piston planes and add the 
edge necessary for jet work 
William Del Valle said Pan Ameri 
can World Airways fecls the degree of 
change has been over dramatized, that 
many things not thought possible for 
iets have been achieved. He called for 
better plumbing in planes and for sclf 


contained airplanes for use in remote 


iTCa yf the 

milanitv betwee 

pits, but called for 

Hight attitude and a 

nd position mformathio oO need 
whi h 


he ud, is more accurate air data 


has ill 


inportant influen on plane 
performance, inflight 
titude and other flight plan 


for old-fashioned 


hang¢ fr route, 
scements 


top of 


\ provision 
the wing refucling along with the singl 
point high pressure systems was listed 


as a must for flexibility in remote world 


irca opel itions 


Ground Needs 

Speaking for United Air Lines, Jo 
scph Metzner agreed generally with the 
just-another-new-airplanc sche 
dded that the crving 
ter ground services for passengers, planc 
loading and unloading and servicing, to 
complement jet capabilit Ile told of 
United vstem to 
plan new plane introduction, with all 
iffected playing a 


ol ind 


dem ind iS TOI bet 


using a commiuttce 
departments 
part 

He called for more 
facturers in then performance hgures, 
using real temperatures instead of the 
NACA standard day; which never hap 
ind for 


T¢ ilism bi manu 


pens, more true appraisals of 


tempcratures in 
] 


ground 


performance at high 
cruise regimes as well as on the 


Another 
Metzner 


irea needing more realism 
manufacturer 
engine specifics in fuel con 
More realistic data on engin 


with age and tor 


said, IS Chngine 
claims of 
sumption 
deterioration 


matter 


powel 


clgn ingestion also is needed, 
he said 

In the question and answer session 
problems of manufacturers in mecting 
urlines specifications 
Differences in fucl 


ill-air 


contradictor 


wcrc decre ised ilso 
were pointed out, with no real 
line specification for turbine 


fuel yet set up. 


engin¢ 





CONQUEST OF 
THE AIR 


aertal observation 


Of battle 


Undoubtedly an important factor in the victory for Napoleon at Mayence in 1796 and elsewhere. 
of Napoleon’s forces at the Battle of Fleurus in But in Egypt, where he had been ordered in 
Belgium in 1794 was, believe it or not, aerial 1798, his balloon equipment was finally destroyed 
reconnaissance. For in this battle Captain J.M.J. in a naval battle. 

Coutelle—“Captain of Napoleon’s Aerostiers”— Man’s conquest of the air has come a long way 
became the world’s first military balloon observer. from the uncontrollable balloons of yesterday to 
For hours Coutelle’s balloon hovered over “‘no the sleek, earth-circling giants of today. Since the 
man’s land” and even over the enemy’s lines. advent of powered flight, Esso research has helped 
With signal flags he and a companion relayed vital speed the progress of aviation by creating new 
information back to the French Army Commander. and improved fuels and lubricants for military 

Coutelle continued his aerial reconnaissance and commercial aircraft. 


6 OUT OF 10 OF ALL THE WORLD'S INTERNATIONAL AIRLINES USE 


AVIATION PRODUCTS 





CAB Proposes Special Policies 
For Jet Transport Certifications 


Washington—Special performance r 
quirements for turboprop and _ turbojet 
1 ift the 
| would 


proposed by 
Phe 
» the new turbine powered trans 
starting through the certifica 

ll as all future 
scheduled for 


Airworthiness 


have been 


ronautics Board 


models 
considera 
Re 
requir 
now 1 Special 
Regulation that would apph 
for turbine aircraft to 
reign jet transports the 
\dmunistr has 

cat 
will be 
rworthiness Review, 
thes necdec 
ordinary r¢ 
1 draft 


’ 
proposa 


mn il 
month, the turbin« 


proposed 1S 


ifion 


discussed 


ided | 
rcleas¢ 
on the 


Oct. 15 


detailed 
Regulation 
time appl 
filed hu 
ipphied ror certinca 
uuld not ha 
1 in the 
iuthority te 
n addition to Part 
ilent level 
uircraft 


need for a 


LIN pPOse 


but 


juirement 
that when 
Rev IcwW IS 
ions of the 
sary to cover 
raft will be complete. 
there 
n the regulations 


tur- 


have been 


the 
CAB de 


pecial Civil 


go ahead with 
Regulation for 
ircraft in to bring all 
ind turbojet aircraft under 

set of up-to-date perform- 
written for the 


ide d to 
Aur 


ordet 


specifically 
family of transports 

the CAB took a major step in re- 

n of fhe regulation when it de- 
ded to include operating rules along 
th certification requirements in the 
The Board said “these two 
ny performance code are 
that they cannot be 

ited separately.” 

While the CAA authoritv to 
impose special conditions for certifica- 
tion Part 4B, it does not have 
the same authority for operating con 
ditions under Parts 40, 41 and 42. The 


sal 
ases” of 


interrelated 


has 


under 
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CAB prop sal w ild estab I con 


rdinate¢ ect of regulation 


crete, coo 
covering both 
tion phases 
Ihe special regula 
il ng with 
items at the Airw 
it convenes in Washington ¢ 
Ihe CAB 
expects 15 to 20 foreign 
ittend the 
the foreign 
representatives will go to the Inter 
Civil A Organization 
conference which starts September I$ 
in Montreal with 
national airworthiness 
Most of the items 


CK rned 


( ussed 
thine wh 
n Septem 
Satcty 


ber 10 Bureau of 


Regulation 
technical representatives to 
Manv of 
on 
lation 


1956 mecting 


national 


ind will rate i] 


standard 
n the ager 
the review c ¢ with 
the regulations to 

ind = conditions 

raft 


Curtis Names Group 
To Draft Airways Plan 
Washington—A< t 


nd engineers ha 
Edward Curtis, presid 
fe iWiation plann ng 
common air 
the future 
ion imdustr 
Lhe pi 
of wiation 
in with the 
lso fit in with | 


Th 


be completed bi 


presel t 
COTMpre he 1S] 


reconmnendatiol I m\ ! 
testing or development that may be 


necessary to implement the program. 


Me ; of t 
e Preston Bassett, 
Sp (, pe ( 
e Dr. Samuel Alexander, 
Dat P : oe S 
th Nat nal 
© James Anast, 

( 1 ; 
e Gordon Dewey, 
e Dr. Ralph Johnson, 
the Ramo-\W 
@ Liovd Perper, 
e Dr. Ralph Queal, 
iT Sistcl S 
Branch \ \l 
Wi oht Au 1 
@ Norman Smith, t 


+) ; ; 


rons Con 
e Nartin 
Navigati 
Authorit 
@ Michael 


l 


W arskow, 
n St 


W itunski, 
] . 


Watrical Ci 1i¢ ih 


nei 
e George Litchford, p 


1) } ; 
Cll ‘ I 


Bendix PB-20 Syst 
To Control Boeing 


aircraft. 


American’s Stewardess School 


Stewardess School planned for early construction by 
The $1 million, two-story building, to be located 


carrier to be first of its kind in U. S. 


American Airlines 


B f St 


| ) 


is 


near Fort Worth, Tex., airport, will train 1,000 student stewardesses yearly. 


said 


by 


the 





BUMBLEBEES CAN'T FLY! 


You’ve heard the old story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight—important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One example: The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 

Rohr is humming these days with more and 
more large military and commercial contracts. 

Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Structures, Lofting, Equipment, Elec- 
trical, Liaison, and Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 

Write us today! Learn about our sound man- 
agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 
cool San Diego Bay. 


Please write giving complete details and we will answer at once. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corporation, Chula Vista, California, Dept. 29 


WORLD'S LARGEST PRODUCER OF 


READY-TO-INSTALL POW-R-PAX FOR AIRPLANES 


AIRCRAFT CORPORATION 





SAS Receives First DC-7C 


Scandinavian Airlines System has received first of 14 DC-7Cs, and plans to put the Douglas airliner into transatlantic service Sept. 7 


between New York and Copenhagen. Nonstop flight time eastbound will be scheduled at 11 hours, 45 min., westbound at 15 hours. 


Second SAS DC-7C will go into Los Angeles-Copenhagen transpolar service Oct. 


7, with one-stop service each way. Feature of the 


SAS tourist cabin is staggered three-abreast seats to provide more passenger elbow room. Mixed flights will carry 44 tourist, 16 first-class 


passengers. 


KLM Reorganizes 


ve . ‘ 
Financial Structure 
The Hague, Holland—KLM Royal 
Dutch Airlines has reorganized its com 
pan structure mm a move to 
into the capital market, the car 
has announced 
An extraordinary meeting of KLM’s 


holders approved establishment of 


case its 


management group, a new sharc 
yinted board of directors, and 
n of a_ type ot 
owned exclusively by the 


ipp 
stock 
Dutch 


one type 


priority 
rnment. Remaining are 
f priority shares and 
stock, with the government hold- 
najorit KLM now is 


| to buy its own shares 


one tvpc of com- 


ilso per 


Capital Reports Loss 


For First Six Months 
Washington—Capital Airlines has 

of $1.609,.000 for the 

st six months of 1956, compared to 

t profit of $3,465,000 for the first 


f 1955 


xt 


rt 1 net loss 


raordinarv costs involved in inte 
Viscount fleet” accounted for 
) of the 1956 loss 


5 was bolstered by $5.3 


Income for 
75.000 from 
ent sales. Same source has pro 
only S6¢ 2.170 so tar this ve 


Although operating revenues for the 
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Delivery flight of first SAS DC-7C 


made 4,043-mi. nonstop New York to Stockholm in 11 hours, 45 min. at 356 mph. 


Marbore II, Artouste and 
louste engines will be studied 

Ihe entire team will study the 
Alouette and the Djinn helicopter, al 


though no typ 


six month period showed an_ increas proval of the 
2.039.000 im 1955 to $26.310 P 

1956. operating expenses 
climbed from $24,153,000 to $29,145 
Ihe expense rise is attributed to 
idditional personnel facilities to 
handle increased Viscount service on 
the new route — structur recently 


by the Civil Aeronautics Board 


from $2 


OUU in ilso 


tity) hy 


ard meeting will be 
ranged for the two Sncase aircraft 


. 79 
Another Comet story p. 


ind 


is on 


varded 


Lacsa May Purchase 
Convair-Eland 440s 
Rica—Costa | 


s discussing 


CAA Officials Study 
New British Transports 
Havilland Com ae Wiel Reales ahens 


Capital Airlines Cs ' wair 340s 


, 
Britannia now 


San Jose, Costa 
ion il rin l 
DOW CTC 

W ashington—1 x 
j +? 


rdered 
liami 
will be tl by a ne ling ‘Wwador 
Acronautics Administ 

yard meeting in England 

Rolle, CAA pow 

hicf md A. A 

CAA’s  airtram 

ed in England 
rd (oi 


TC 


studied 


Shortlines 





Acronautics Administration off 
t with B iw A 


® Reg 


> Civil 


vane ( 


ye CAA group 

gland, Malov and Rolle presecl i f the Office 

ipplications for U.S. cer scarcl id 

of the Napier Eland, Bristol rol, Au 

ind the Rolls-Rovce Conway 
Avon, ‘Tyne and ed Dart engines 


idvan g 
In France, applications for U.S. ap 


i 


Development 
Safety and Federal 


irports 


P Air Transport Assn. reports that 


45 





HIGH TEMP. 


CONTROL PANEL GENERATOR 


CONTROL PANEL 


FEEDER CIRCUIT 
BREAKER 


VOLTAGE 
REGULATOR 


OVERVOLTAGE 


PROTECTOR LINE RELAY 


“Ru. 


FAULT DETECTOR 
PANEL 


HIGH TEMP. VOLTAGE 
REGULATOR 


YOU CAN EXPECT MORE FROM 
BENDIX RED BANK DC GENERATOR SYSTEMS 





AIRCRAFT ENGINE-DRIVEN D. C. GENERATORS FOR 30-VOLT SYSTEMS 





Nominal Rating 





Altituce Approx. Des'd to 
Feet Wt.—Lbs. | Gov't Spec 
20,000 _| 24 M-2, M-3 


4000-8500 | 50,000 16 | = 


Amps. 





Speed Range 
Type No RPM 


__30€01_ | 








2200-4500 








~30€22_| 

~ 30824 4000-8500 | 50,00 | 14 | — 
3016 | 100 2500-4500 | 50,000 | 40 | 5266588 
e ae 4700-8000 | 35,000 | 28 _| _MiL-S-9181_| 


30833" | 100 
200 3350-8000 | 50,000 45 | _AN-3632 
65,000 MA-1 











__30E07 


30E20 














~ 200—Class C | 
| 300—Class A | 4000-8000 
3450-8500 | 25,000 

65,000 








30602 | 300 
4000-8000 
60,000 








| 30602 | | 
300—Class C 
3100-8000 
60,000 





a 400—Class A 
— 30610 [400 
30834 400 | 3100-8000 
| 4000-8000 | 65,000 


- | 400—Class C 
30826 | 500—Ciass A | 








400—Class C 


— + 
30B35* | 500—Class A 3500-8000 | 65,000 

















*These units are Starter-Generators tModels also available for operation at 50,000 ft. 








Red Bank Division of 


New models for high-altitude, 
high-performance aircraft 


Bendix Red Bank now makes available an extremely 
wide range of DC generators, including more models 
than ever before for high-altitude, high-performance 
requirements. Add to these a complete line of precision 
protective and control equipment, and you have the 
reason why Bendix Red Bank offers the most efficient 
answer to your DC system needs. All units feature 
maximum reliability, minimum and_ weight, 
and maximum installation and servicing ease. For full 
details, write RED BANK DIVISION, BENDIX AVIATION 
CORPORATION, EATONTOWN, NEW JERSEY. 


$1ze 


West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif. 
Canadian Affiliate: Aviation Electric Ltd., P. O. Box 6102, Montreal, Que 
Export Sales and Service: Bendix International Division, 205 E. 42nd St., New York 17, N.Y, 


“Gendt” 


AVIATION CORPORATION 


A thousand products— 
a million ideas 





scheduled uirlines flew 2,241,867,000 
passenger-miles in May, a 12.2% in- 
crease over May, 1955. Scheduled ait 
line passenger fatality rate for the year 
cnding in July was .95 per 100 million 
passenger-miles. The rate was .10 for 
the international airlines; 1.15 for the 
domestic carriers 


> Canadian Pacific Airlines has signed 
1 $376,000 contract for a new office 
building at Vancouver International Ai 
port 


>» CINTA, a Chilean airline, is maugu 
rating a Santiago-Miami passenger sery 
ice this month with weekly flights using 
35-passenger C-46 equipment 


> Flying Tiger Line, a new member of 
the Air Transport Assn., bought stock 
in Air Cargo, Inc. which is owned by 
several of the scheduled airlines. Au 
Cargo, Inc., began its first pickup and 
delivery service for Flving Tiger Line 


Aug. | in Detroit 


> KLM Royal Dutch Airlines’ passenger 
sales in the United States for the first 
half of 1956 were 12.7% higher than 
sales in the same period last vear. KLM 
freight business increased 27.6% in the 


same period. 


> Lines Aeree Italiane has been granted 
1 $6.2 million loan by the Export 
Import Bank to finance purchase of 
Lockheed 1649 Constellation equip- 
ment 


>» Mohawk Airlines carried 26,339 pas 
sengers in Julv, a 9.5% increase overt 
the previous July. Traffic for the first 
cven months of the vear totaicd 192, 
more than the 
irline carried during the same period 


951 passengers, 34.5‘ 


> Ozark Air Lines leased three DC-3s 
fro the Navy and will have Pan 
American World Airwavs modify them 
to th Hi-Per DC-3 configuration 
When modifications are completed on 
ll three planes in October, Ozark will 
then have a flect of 20 DC-3s in sched 


uled service 


P Swissair carried 346,362 passengers 
during the first half of the vear, a gain 
of 25 wer the 1955 period. Load 


tor was 65.5 


is compared with 
for the first half of 1955 


> United Air Lines flew 429,539,001 
passenger-miles in July, an increase of 


1] over the previous July United 

has signed interline agreements with 

Gibraltar Airways, Braathens South 

mn and Far East Airtransport, 

ion of Burma Airways and Cambrian 
Air Services 
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COCKPIT 
VIEWPOINT | 


By Capt. R. C. Robson 


Control Communications 


A question which has been asked repeatedly in recent weeks is, “What 
can be done right now about air trafhe control?” A start is being mad 
of course, on the iong-range plan—but mostly people are interested in 
this vear improvements.” 

What happened the evening of July 20 in the Washington area is typical 
of problems where some immediate remedies can be applied. Mainly the 
concern communications—still the area of greatest need 

For reasons unknown at the time, the Washington Center was having 
extreme difficulty understanding pilot reports on 124.0 mcs. It was neces 
sary for evervone in the air to repeat and repeat and repeat And it was 
ilso necessary for aircraft close in to relay clearances to those further away 
since the center could not establish two-way communications at the fring¢ 


of the control zone. 


Radar Went Out 


[hen a rainshower hit the area and, as always, the radar became inopera 
tive. Approach times jumped to nearly two hours and a snarl ensued that 
bordered on comedy. Of course, it wasn’t funny There is no humor 
ittached to holding inside a thunderstorm watching the fuel drain away 

A trip to the Washington Air Route Trafic Control Center after landing 
disclosed several interesting facts. The controller using 124.0 had a receiver 
which also was hooked up to 135.9 (the military en route frequency) in 
such a manner that the unwanted signals could not be cut out he con 
troller was forced to listen to two frequencies, one of which was producing 
garbage” (the controller's own word) from hundreds of miles away. If 
ever there was a case for a handy man with a wire cutter this was it 

Che only accident observed on this trip was the spilling of a bottle of 
coke over some sandwiches and posting strips. This occurred when a con 
troller made a quick move to the adjacent position and upset his dinner 
Since the Washington Center is 11 men short, this crew had been on duty 
continuously since + p.m. (it was then 9 p.m.) with no relief and therefor 
it was necessarv to gobble “dinner” a bite at a time between radio trans 


THISsIONns 


Enough Receivers 


So here are some things that can be done now for trafic control, With 
out minimizing the need for continued progress towards automatic messagi 
transmission it is still a fact that we will have to work with present manual 
posting and hand microphone techniques for some tim Vhis being 


it is obvious that there must be enough radio receivers to iround—on¢ 


+ 


for cach frequency ind the equipment including antennas ¢ mus 
be “hi-fi” and capable of coverage to the extreme of the controllers zon 
Obviously “rainproof” radar would also help 

More than anvthing else, 
system. As previously reported in this column, controllers 
ing their jobs in droves latelv. CAA has been trving to remedy this for 
several vears via more pav and upgrading. Recently, however, the Civi! 
Service Commission submitted criteria which would downgrade mam 
controllers and which may cause additional manpower loss in these vital 


we need experienced men ) oper this 


posts 

Items like these could be corrected in jig time Thev are not 
cure-alls, but thev are tvpical of the small ills that plague 
svstem \ team of traveling trouble shooters, armed with mo 
iuthoritv, could no doubt find many more correctable items 
improvements might help tide us over until the days of “The 

















AIRLINE OBSERVER 


> Air Transport Association has reached a definite decision on a collision 
warning device after a three day meeting with manufacturers. Of 20 pro 
posals made, the special ATA committee found that 10 showed a thorough 
understanding of the problems involved. ‘Uhe design selected will be sub 
mitted to airline managements for further review before a final decision 1s 
made. 


> Pan American-Grace Airways will install a new Synchophaser propeller 
synchronizer on a DC-7B for tests on regular service between New York 
and Buenos Aires. Manufactured by Hamilton Standard Division of United 
Aircraft Corp., the Synchrophaser is said to reduce noise to the equivalent 
of 800 Ib. of additional sound-proofing. 


> American Airlines will install reflecting lights on wing tips of its Lockheed 
Electras as a ground anti-ollision device. Capt. John Harris won $500 
for the idea under the airline’s new emplove suggestion program 


> If international air traffic continues to grow at last vear’s pace, ton-miles 
handled by international carriers in 1959 will be double that of 1955. If 
the average rate of increase during the past four years is maintained, trafhe 
will have doubled by 1960. 


> British Government has formally asked to open negotiations with the 
Soviet Union for direct air service between London and Moscow but has 
had no response from Kremlin leaders. Britain has long favored direct 
service between the two capitals and hopes to get an invitation similar 
to that offered Pan American World Airways. Meanwhile, British European 
Airwavs wants an air link with Acroflot at Berlin. Discussions between the 
two governments last November led nowhere due to the British foreign 
Office refusal to carry on negotiations with the Communist East German 
Administration. 


> Capital Airlines is installing a new type fuel dump chute on its Viscounts. 
The jettison pipe, produced by Vickers-Armstrongs, Inc., is not retractable 
and is mounted on the trailing edge of each wing. Chutes will increase 
maximum landing weights for longer hauls, are favored by Capital for 
safety reasons and simplicity of operation. 


> Australians have abandoned hope of an extension of Qantas Empire Au 
wavs’ routes bevond San Francisco to New York and London to complete 
an around-the-world service. Observers in Australia believe the extension 
has been refused because permission has never been granted to Pan 
American for a route between Australia and New Zealand 


> Japanese government, which recently announced plans to build two twin- 
engine turboprop transports, expects the first one to be completed by the 
end of 1961. Design and experimentation is scheduled for 1957-58. 


> Air travelers behind the Iron Curtain now get three times as mam 
Czechoslovak crowns for dollars as thev did under old rates of exchange 
This is the first admission by a Soviet-bloc nation that its currency is 
pegged at an unrealistically high rate in relation to the dollar. Official 
dollar exchange rate for Russian ruble is four to one. For some commercial 
uses, a rate of eight to one is. available but a more realistic exchange rat 
would be 10 to one. 


> Hydrant fueling for helicopters using the mid-Manhattan heliport now 
under construction will be provided by an underground system being 
installed by Shell Oil Company at the 30th Street site. Shell will sell avia- 
tion fuel at the heliport on a non-exclusive basis under a five-year agree- 
ment with the Port of New York Authority. New York’s newest airport 
facility will be first in the area with the hydrant system. 8,800-gallon stor- 
age capacity, however, is much smaller than the fuel farms at the other 
airports—the 4,880,000-gallon facility at New York International, for 
example, 


Surface Mail Rates 
Established by CAB 


Washington—l'inal rates for hauling 
surface mail by air were set last weck 
by the Civil Acronautics Board at th¢ 
temporary rate levels which the Post 
Office Department has been using for 
ilmost three vears. 

CAB decided the airlines should be 
paid for carrving first class and other 
preferential mail at these rates 
e Rate of 18.66 cents a ton-mile be- 
tween New York/Newark and Chicago, 
Jacksonville, Tampa and Miami, effec- 
tive Oct. 1, 1955. 

e Rate of 20.04 cents a ton-mile be- 
tween Chicago and Washington, Jack- 
sonville, Tampa and Miami and _be- 
tween Washington and_ Jacksonville, 
lampa and Miami, effective Oct. 1, 
L955 

e Rate of 18.98 cents a ton-mile be- 
tween Seattle, Portland, Salem, Bend, 
Redmond, Eugene, Medford, Klamath 
l'alls, San Francisco, Oakland, Sacra- 
mento, Stockton, Modesto, Merced, 
Salinas, Fresno, Visalia, Bakersfield, Los 
Angeles, Long Beach and San Diego, 
cffective Nov. 22, 1954 

These are the rates under which the 
Post Office has paid the airlines since 
the surface mail experiment started on 
Chicago-New York and Washington- 
Chicago routes in October, 1953. Since 
then, the experiment has been ex 
panded to Florida and the West Coast 
Coast. 

Che rates applv to American Airlines, 
Capital Airlines, Flving ‘Tiger Line, Na 
tonal Airlines, Slick Airwavs, ‘Trans 
World Airlines, Delta Air Lines, East 
ern Air Lines, Northwest Airlines, Rid- 
dle Airlines, United Air Lines and 
Western Air Lines 

In its decision, the CAB said surface 
mail is a profitable form of traffic to the 
urlines since it is carried on a space- 
wailable basis. The Board rejected argu 
ments that the service should pav a full 
share of allocated costs and said the 
rates should onlv have to cover addi- 
tional costs involved 





Lufthansa Specifies 
Conways 


London—Rolls-Rovce 
hansa has specified Conway bypass en- 
gines for four Boeing 707s which it has 
on order. This is second order for Com 
ways on American airframes. 

Trans Canada ordered four Douglas 
DC-8s_ with Conways. In _ addition, 
BOAC has specified Conways for Boe- 
ings which it is seeking government per- 


mission to order. 


reports Luft- 
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WORLD'S FOREMOST 


LODE STAR 


MODIFICATION AND SERVICE CENTER 


Lear Aircraft Engineering Division has engineered more 
improvements for Lodestars than any other business air- 
craft center... has qualified more Lodestar improvements 
for Transport Category certification than any other 
modification center... has developed and uses more 
production tooling for Lodestar modifications than any 
other company ...does more Lodestar “8000-hr.” over- 
hauls than any other service facility...installs more 
radar in Lodestars than any other agency ... designs and 
installs more Lodestar cabin furnishings than any other 
interior specialist...does more Lodestar exterior paint 
jobs than anyone else. In short, nowhere else can you 
find so many services or so much Lodestar experience. 





Exclusive Lear Improvements 


Rudder-elevator spring tabs 
Permitting use of 1350 h.p./eng. for take-off* 





SAFETY MODIFICATIONS: 


Spring tabs 

Empennage beef-up 
Modern wheels and brakes 
Landing gear beef-up 

Fire protection system 
Fire resistant flex lines 
Firewall shut-off valves 
Wing beef-up 


PERFORMANCE MODIFICATIONS: 


Retractable tail wheel 

Horizontal stabilizer modification 
Nose cone modification 

Tail cone modification 

Fuselage stabilizer fairing 
Antenna relocation 

Pitot relocation 

Propeller spinners and engine baffles 
Wing root fillets 

Flap modifications 

Dump chute removal 


SPECIAL INSTALLATIONS: 


Autopilot 

Radar 

Radio 

Heating systems 
Picture windows 
Sound proofing 
Propeller vibration dampers 
Exterior finish 
Cabin furnishings 
Galley furnishings 
Lavatory furnishings 


Instrument panels 
Instrumentation 


Reinforcement of empennage support structure 
Reinforcement of main landing gear* 
Reinforcement of main wing spar* 


Modern landing gear wheels and single-disc brakes* 
Fully streamlined, honeycomb-structure radome 
Propeller spinners and engine baffles 
MAINTENANCE: 
Periodic inspections 
Overhauls (including 8000-hour) 
Engine changes 
(CAA Repair Station No. 4213 
Classes 1, 2, 3, 4) 


Wing root fillets 


COMPLETE CONVERSIONS: 


Learstar Mark | 
Learstar Mark Il 


AIRCRAFT ENGINEERING DIVISION 


SANTA MONICA AIRPORT NTA MONICA, CALIF 


PHONE: EXMONT 8-6211, EXT. 428, 448, 


Builders of the Incomparable Learstars... 








AERONAUTICAL ENGINEERING 





Russian Engineering Education, Part 1: 





Soviets Pick the Electives, then the Job 


By Leon Trilling 


United States and in 
countrics, a 


most 
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seek a 
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toa scgement of the 
industrial economy: the Miinistrv of 
Heavy Machinery Construction 


steel plants, large installations 


, = 
quivided OWC!I 


char definite 


builds 
ind the 
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ONE OF THREE Sukhoi experimental delta fighter models that flew at Tushino air show. 


This model shows radome nose, chin air intake which may be bifurcated and 30 mm. 


cannon gunport just forward of leading edge of delta wing. Note thin delta wing and 


low set horizontal tail. 
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derlie the principles of modern instru 
mentation and  automati 
Chemistry dictates fuel 


ology and physiology predict pilot reac- 


urtram«¢ 
peratures ind electron un 
control 


selection Bi 


tions under extreme maneuvers 
The research scientists thus performs 
in indispensable preliminary task and 
offers valuable help to the designer 
His results are applied to acrona» 
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YAKOVLEV Super-Flashlight all-weather fighter shows pointed radome, slim engine nacelles, two wing fence 
mstant chord of swept wing. Note ventral fin just below tail and tandem cockpit accommodating pilot, ra 


d 


id 


\\ ; 


nintos I grou] 
neral) design group 

the broad outlines 

of the planned ait 

the major respons 
performance; a series of 
which specializes on definite 
up, fuselage group, land 
vdraulic system group, 
etc.); service groups 
expert advice or guidance 


problems i;crodvnamics 
lectronics and svstems group, 

groups responsible for ever 
testing (in the wind tunnel 
structural and fatigue testing 
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Background: Author and Study 


Soviet Education in Aeronautics: A Case Study” by Leon Trilling is a part of an 
examination of Soviet education in science and technology undertaken by the Center 
Massachusetts Institute of Technology under a grant from 


(Soviet Education in Science and Tech 
Factors, Volume Two, Soviet 


tor International Studies 


the Carnegie Corporation of New York 


An Examination of Some of the Qualitative 


nologs 
lrilling, Copyright, 1956, by the 


Education in Aeronautics: A Case Study, by L. 


Massachusetts Institute of Technology. 
tentatively entitled Sovict Edu 


\ report on the general findings of this research 
cation in Science and Technology, is scheduled for publication early in 195 
Born in 


Dr. Trilling is assistant professor of aeronautical engineering at MIT. 


Poland of Russian-speaking parents, Dr. Trilling received his secondary school edu 


cation in France. After emigrating to the United States in 1940, he entered the 


he received the degrees of bachelor ot 


California Institute of Technology where 
(1947), and doctor 


science (1944), master of science (1946), aeronautical engineer 


oft philosophy (1948). 
Dr. Trilling was a Fulbright Fellow in France in 1950. He was appointed a r 


search associate at MIT in 1951 and has been assistant professor of aeronautical 


engineering at MIT since 1954. Professor Trilling’s chief fields of study and interest 


ire aerodynamics and fluid mechanics. 











full new research problems is a measure 
of the health of the industry. 

In general, the Russian research sci- 
entist receives his education at a un: 
and carries on his work in 
institutes of the Academy of 


versity 
various 
Sciences 

Che development engineer may be an 
alumnus of a polytechnic institute, an 
aeronautical institute, or a military air 
academy; his work is done at an acad- 
emy institute or at one of the large 
reserch institutes sponsored by the avi- 
ation munistries. 

Several leading designers appear to 
be graduates of the Zhukovskii Military 
Air Academy, but the average engineer 


is trained at an aeronautical mstitute. 
Designing is apparently done at design 
bureaus, and the testing at ‘TsAGI 
(Central Aero- and Hydrodynamic In- 


stitute near Moscow). 

The production engineer, usually a 
product of the aeronautical or air tech 
nology institutes, operates at the factory. 

First the undergraduate traiming of 
engineers will be discussed generally 


and that of aeronautical engincers in 
particular, then graduate traiming and 
research in aeronautics, and finally the 
contributions of research in basic sci- 
ence to the development of aeronautics 
in the Soviet Union and the integration 
of the various parts of the acronautical 
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complex under the ministries respon- 
sible for its functioning, mainly the 
Ministry of Aircraft Production. 


HIGHER EDUCATION 


Among the 791 institutions of higher 
learning in the Soviet Union there arc 
33 universities; 302 institutes devoted 
to training clementary and secondary 
school teachers, librarians, etc., and 456 
institutes of various devoted to 
professional training, 296 of the last 
(65%) devoted to enginecring 

Of 128 major subjects in 
Moscow University offers a degree, 95 
(74%) are in the natural sciences and 
engineering; at Leningrad University, 
the proportion is 65 (73%) out of 93 

Even in the absence of accurate sta 
tistics on: the distribution of the stu 
dent population, these figures indicat« 
the predominant place of the natural 
sciences and engineering in the Sovict 
educational scheme. 

In contrast to the American 
of a multitude of independent privately 
endowed and controlled universities and 
institutes supplemented by a smaller 
number of state universities, the ad 
ministration of the Sovict system is 
highly centralized. Most institutions 
of higher learning were controlled by 
the central authority before the Revolu 
tion The Soviet administration has 
preserved this arrangement, with the 
USSR Ministry of Higher Education 
exercising exclusive academic control 
over the entire svstem of higher schools 
and directly administering the majority. 

Academic control includes setting and 
enforcing standards of admission and 
teaching, cstablishing programs and 
curricula, selecting textbooks, granting 
degrees, passing on the qualifications 
of the faculty. 


sorts 


which 


system 


Administrative Role 


1946 only the 
polytechnic institutes were 
administered directly by the Ministry 
of Education; the technical institutes 
were attached to the industrial minis 
tries, for which they trained specialists 

Under the 1946 administrative re 
organization the major engineering in 
stitutes (mechanical, aeronautical 
power, electrical) were placed under 
the Ministry of Higher Education 
Chis reform, aimed at broadening edu 
cation and promoting interchange of 
ideas and information between various 
ficlds, does not yet appear to have had 
anv noticeable effect. The acronautical 
institutes are still largely staffed by 
part-time employes of the Aviation 
Ministry and the Zhukovskii Military 
Air Academy by those of the Ministry 
of Defense. 

For purposes of academic adminis- 
tration the university or institute is di 
vided bv subjects into departments 


Prior to universities 


and the 
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cach of which is divided 
kafedry) supervised by se- 


fakultety 
into chairs 
nior professors. 

Mathematics department, for in- 
stance, may have chairs in mechanics, 
differential equations, algebra. Each 
chair, especially in the larger universi- 
tics, includes courses, cach 
headed by its Mechanics 
chair might include professorships in 
fluid mechanics, clasticity, rigid body 
dynamics, ctc 

Below the rank of professor on the 
Academic ladder is the docent, equiv- 
ilent to associate professor or assistant 
A docent may head a course 
relatively 


several 
professor 


professor 
or even a chair or a new or 
unimportant department, especially in 
some of the smaller universitics or in 
stitutes Then follow the 
sistant (equivalent to an instructor) 
and the assistant (graduate teaching 
fellow), who may teach sections of a 
course outlined by a senior staff mem 
ber, or conduct problems and laborator\ 
sessions (In the larger universities 
even the recitation periods are in the 
charge of docents.) 


scnior as 


Communist Courses 


With a few exceptions, the regular 
undergraduate course of a uniyersity o1 
institute lasts five to six years during 
which the students 10% of 
their time to lectures on Marxism 
Lenism, history of the Communist 


devote 


party, dialectrical materialism, and re 
lated indoctrination subjects. ‘The rest 


is a technical curriculum which starts 
on a broad basis and gradually becomes 
specialized 

l'o get credit for a course 
must examination \ 
the chair in charge. To graduate and 
receive their diplomas, they must pass 
1 number of oral and written examina 
tions and defend a thesis before an 
examining committee selected and sent 
over by the Ministry of Higher Educa 
tion The emphasis on individual 
work and the requirement that a thesis 
be defended for the granting of a 
bachelor’s degree antedates the Revo 
lution (see biography of V. V. Golubev 
in IZV. Ak. Nauk {Otd. Tekh. Nauk}, 
1954, Vol. 12). But the projects re 
quired of bachelor candidates do not 
ilways break new ground (Rottgardt) 

Having obtained his diploma, the 
student must be fitted into the fabric 
of productive socicty In the United 
States this is done by a rather hap 
hazard but effectively flexible process in 
which prospective employes and cm 
ployers strike individual bargains in 
the open market, the law of supply 
and demand left to adjust the distribu 
tion of graduating technicians through 
pay-scale differences. 

American cducation is broad cnough 
to allow this process to operate effec 
In the United States in 1940 


students 


pass an given by 


tively 
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1942 the acronautical industry expanded 
very rapidly by absorbing mechanical 
and civil engineers, physicists, mathe 
maticians, and other personnel, and 
even today an aircraft company may put 
a former civil engincer in charge of a 
structures group (as Lockheed has), o1 
a physicist as deputy chief of flight test 
ing Flexibiiity helps allow segments 
of the economy to expand and contract 
rather rapidly as circumstances requirc 

In the Sovict Union the problem is 
mainly to assign individual students to 
individual openings, and this is donc 
somewhat differently in th« 
ind the specialized technical institutes 

University (and to a extent 


universities 


lc SSCI 


polytechnic institute) students are des 
tined to careers in teaching and re- 
search. 

Those who show exceptional promis 
are recommended by the professor in 
charge of their ind approved by 
the examining commission fot 
ate entry to graduat« 
number is small, on the 
2% of the graduating class 


chair 
immedi 
Then 
average unde 
Others ar 
+ 


it pedagogic insti 


and 


SC hool 


assigned to teach 
tutes 
(high ) 
distant ficld stations for a stage of sea 
soning 

Assignments take into account per 
sonal factors, but the main 


} 
(normal schools secondarn 


schools or to do research at 


considera 











STRENGTH 


Extensive research 

by Whittaker engineers 
resulted in the present 
stainless steel design 

which assures a gyro 

of unsurpassed ruggedness. 
Whittaker gyros, 

because of the extreme rigidity 
of the entire assembly, 

can resolve any vibration 
problems you may have. 
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as an Autonetics 
Engineer... 


you can achieve science-fact 


far stranger than science-fiction 


Today at AUTONETICs there are elaborate automatic 
control systems actually being developed, designed and 
produced in quantity that make the mechanics of the 
wildest space fantasies look ordinary. 
For example, where in the pages of science-fiction is 
there a robot that compares with AUTONETICS’ new 
airborne digital computer? This 3-cubic-foot brain 
can solve mathematical problems in one second that 
would take a math whiz with pencil and paper 9 
hours, or require a clothes closet full of ordinary 
computer equipment. It can continuously integrate 
93 quantities simultaneously ... through 51 removable 
panels of etched, transistorized circuitry. 
This is only one example of AuToNetics’ far-reaching 
electro-mechanical technology. There are hundreds of 
other areas of equally advanced opportunity in missile 
guidance, flight control, fire control and special 
automatic controls. Among your tools are the latest 
data processing equipment, plus modern and complete 
environmental and flight test facilities. AUTONETICS’ 
scientific leadership is setting the pace in this field 
with its unique 10-year backlog of know-how. 


OPPORTUNITIES FOR: 
Computer Specialists 
Electro-Mechanical Designers 
Environmental Test Engineers 
Electronic Component Evaluators 
Instrumentation Engineers 
Fire Control Systems Engineers 
Flight Control Systems Engineers 
Electronics Research Specialists 
Computer Programmers 
Computer Application Engineers 
Automatic Controls Engineers 
Electronic Engineering Writers 
Inertia! Instrument Development Engineers 
Preliminary Analysis and Design Engineers 
Also Openings for Draftsmen and Technicians 


Conracr: Mr. A. Brunetti, Auronerics Engineering Personnel Office, 
Dept. 991-8A W, P.O. Box AN, Bellflower, California 


Autonetics 


4 AV 


AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE 





tion of the Ministry of Higher Edu- 
cation and the “Cadre Commission” 
of the Communist party without overt 
consultation with the individual 
though personal connections may play 
1 role in reality). It is considered nor 
mal to send individuals to sections of 
the USSR distant from their homes 
for this period of seasoning. 

Once assigned to a position, nom- 
inally for three years, the young cngi 
scientist finds himself under 
trong pressures to remain for much 
longer periods of time. He cannot leave 
vithout losing his seniority, accumu 
lated social security, and medical insur- 
ince benefits, unless he manages to be 
transferred to a new position. He re 
ceives promotions and much 
more rapidly if he stavs put 

Most university students wind up 
teaching in high school. Some draw 
research institutes and a few graduat« 


necr Ol 


Talses 


school 

Even fewer graduates from specialized 
technical institutes get into the research 
ipparatus Almost all are assigned to 
medical, agricultural, engineering, or 
other jobs in the field Job 
ments are handled by the personnel 
section of their ministry and the repre- 
sentatives of the facilitics where new 
personnel is required, but without con 
sulting the individual concerned. Some 
weight is given to his tastes and per- 
sonal circumstances, but the ministry's 
requirement is the main consideration 

The Soviet job assignment process ap 


issign- 


pears sumilar to the station assignment proc 
ess for graduating young officers from mili 
tary schools [West Point or Annapolis] 
Since the engineering institutes are federally 
operated to supply the Soviet administration 
vith skilled personnel just as West Point 
operated to supply the U. S. Army with 
ficers, this is an administratively natural 
DIo edure 
\n even closer analogy may be mad 
th the Ecok Polytechnique, which, being 
reation of the French Revolution, was 
model closely studied in the USSR. The 
ole Polytechnique supplies the French 
ind civil service with young engi 
ind every graduating class has a num 
f vacant positions to fill 
But the distribution of graduates among 
ivailable \ illows: the student 
highest record has his choice of all 
le jobs; the next best student has his 
of what remains and so forth 
hat there is a good deal of freedom 
the individual in spite of the centralized 
rganization. This is not the case in the 
USSR, at least on the face of it 
In fact, something like it mav well be 
i on informally, though the scographi 


ybs 1s don is ft 


n and number of people involved 


inv formal individual polling of dk 
mpractical. As long as a shortage of 
hnical personnel exists, the students ar 

n a good position to make preliminary pert 


nal inquiries and contacts which come to 
the same result in the end.) 

Although this is the standard pro 
cedure of job assignment according to 


the official literature, three Sovict wi! 
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nesses interviewed suggest the cxisten 


of much more arbitrary procedures 
the so-called party 
which the Communist 


party selects among the 


mobilization” 
the process by 
senior mem 
bers of the student population a group 
considered unusually able and aggres 
sively loyal to the regime 

(hey are assigned to various acad- 


emics (postgraduate schools ) ind 


I 
trained for positions of leadership in 
the civil and military branches of the 
government 


Ihe number affected by this pr 


cedure is small, but important bec suse 
of eventual influence In particular, 
this is how students are recruited for 
the Zhukovskii Military Air. Academy 
for training that enables them to be 
come top designers of military aircraft 
in the Soviet Union 

Principal feature of the Soviet job 
issignment process, based on the prin 
ciple that  highe: trains 
skilled technical personnel for servicc 
of the state, is deliberate disregard of 
individual wishes. Constant subordina 
tion of the individual to the national 
plan is an important psychologic i] in 
fluence on professional people in thc 
Sovict Union 


education 


POLYTECHNIC INSTITUTES 


here are in the Sovict Union twenty 
five polytechnic institutes with a tota! 
enrollment of approximately 120,000 
students. With the acronautical inst 
tutes, they provide the main body of 
engincers and specialists for the aircraft 
industry. 

Nine of the institutes are located 
in the European part of the Russian 
USSR, three in Moscow and three in 
Leningrad; five in the Ukraine; four 
in the Caucasus area (Georgia, Azer 
baidzhan, Armenia); four in Asia (two 
in Central Siberia, one in the Far East, 
and one in Turkestan), and one each 
in White Russia, the Western Ukraine, 
ind Estonia 

One in Moscow and one in Lenin 
grad are devoted exclusively to correc 
spondence courses 

I 
institutes resemble Amcrican institutes 
of technology, as the Massachusetts In 
stitute of Technology, or German-typ¢ 
I'echnische Hochschules. They train 
young men in the fields of applied 


In purpose and scope the polytechnic 


science and engineering, the emphasis 
more on the engineering approach than 
on detailed information 

Ficlds of studv for polytechnic in 
stitutes in view of their broad approach 
include those not readily assigned to 
inv specific production ministry 

Among the problems of interest to 
icronautical engineers, one finds re 
search in turbo-machinery and _ heat 
transfer, which is essential not only to 


the design of jet engines but also to 
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wherever water, steam and corroding chem- 
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stcam turbines, compressors, water tul 
bines, powcr plants, and many other 
devices. One finds the development of 
precision laboratory and testing equip 
ment optical instruments essential to 
high speed flow measurements and to 
photography, physics, and many other 
fickis; pressure measuring devices, bal- 
ances, ctc. 

Polytechnic institutes gencrally do not 
have separate science faculties, but this 
does not mean that they do not teach 
the basic sciences. 

Well-known mathematicians and 
physicists are often attached to the 
staffs of polytechnic institutes, super 
vise graduate thesis students, and direct 
laboratories. But these are special cases 
where research is often of an applied 
character and fits in one or another of 
the programs suggested by or assigned 
to the institute. 


Administrative Groups 


It is important to realize here that 
faculties are administrative groupings of 
students trained for a given skill rather 
than teaching staff groupings. The ab 
sence of science facultics merely indi 
cates that engineering students do not 
major in pure science 

Since graduate students are assigned 
personally to given professors, there may 
be graduate students (aspiranty) on the 
basic sciences at engineering schools 
Out of a total of 
aspiranty in mathematics 
[echnical School (Moscow) in 
under Professor Staniukovich, 
half the mean load of a Bauman pro 


fessor. 


250, there were two 
it the Bauman 
1955 


or about 


Evidence suggests that students pn 
marily interested in science do not at 
tend polytechnic institutes; they try to 
go to universitics 

\ physics department or a chemistry 
department with men of Nobel Laureate 
caliber on the staff, as the California 
Institute of Technology, or a mathe- 
matics department with a scientist like 
the Massachusetts Institute of ‘Tech- 
nology’s Norbert Wiener, are not found 
it a Soviet polytechnic institute. Pure 
primarily as service 
of the 
curriculum, and occasionally as an ad 
sential to a major 


sciences are taught 
ourses during the carlier vears 
inced course when « 
ficld of interest. 
Information from 
sources indicates that during the first 
of the five and a half years of almost 
program (me- 


obtained various 


ny standard engineering 
chanical, powcr, electrical, irconautical ) 
the students tak« 
physics, chemistry, and 


intensive courses im 
mathematics, 
which are the same for all specialties, 
and a course in mechanics of materials 
which varies with the special field. 
Since each of the technical courses 
involves three to four lecture hours pet 
week and as many recitation and labora 


tory hours, and the compulsory indoc 


trination courses, dialectic materialism 
and the history of the Communist 
party) take six hours per week, the 
formal prescribed work load of the first 
year student is heavy indeed. He comes 
through with at least a solid formal 
foundation for most enginecring work. 

In the second year half the time is 
still devoted to basic science courses 
ind the other half to general engincet 
ing subjects (physics of metals, general 
properties of enginccring materials, et 
which are common to most engineering 
faculties. 

Specialization starts in earnest in the 
third year. The student takes some su 
vey courses from several departments, 
but he spends at least half and later on 
an ever greater proportion of his time 
in his own department, absorbing more 
and more detailed information, and, 
after his third year, beginning to pre 
pare an independent piece of work as a 
diploma thesis. 

This last part of his education may 
be a part of the general research pro 
gram conducted by the student's chair 
It may be an investigation of a practical 
problem encountered while working du 
ing vacation. Especially in the larger de 
partments, it often may be an extensive 
survey or an extended term paper with 
out great originality. 

Chere is little direct relationship be 
tween the polytechnic institutes and 
the acronautical industry. 

\ relatively 
neers from the turbine and power plant 
departments of the Kuibvshev, Lenin 
grad, ‘Tomsk, and Kharkov Institute: 
may help build aircraft engines. Grad 
uates from the Ural Polytechnic In 
stitute (Sverdlovsk) may contribute to 
the design and operation of heavy ma 
chine tools. But the main contribution 
of the polytechnic institutes, like that 
of the 
development. 


small number of engi 


universities, 1s im rescarch and 


AERONAUTICAL INSTITUTES 


Preceding sections have dealt with 
training of the specialized personnel on 
the fringes of the acronautical industry 
who supply it with scientific background 
information and channel its efforts to 
serve the needs of the state and, pri 
marily, the Red Air Force. Now the 
education of the engineers who perform 
the actual tasks of designing, testing, 
and building airplanes will be described. 
rhey constitute the great bulk of the 
technicians examined in this study. 

Since it is well known that many grad 
uates of polytechnic institutes and some of 
the less able university science graduates find 
employment in production ministries, the 
question may be raised whether the engi 
neers employed by the aircraft industry are 
primarily graduates of aeronautical insh 
tutes 

(In its early days the industry un 


doubtedly recruited its technical personnel 
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The supersonic turbojet 
previously designated the PS-13— 
for Project Study 13— 

now reaching maturity, 


is christened 


IROQUOIS 





ENDA 


ENGINES LIMITED 
MALTON, CANADA 
MEMBER: A. Ve ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 
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Wove patterns interpreted from a wind tunnel photograph 
ofthe ORENDA crrow ot 1800 miles an hour. Institute 
of Aero Physics, University of Toronto. 
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GRUMMAN AIRCRAFT ENGINEERING CORPORATION 


BETHPAGE . LONG ISLAND ° NEW YORK 
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FOR THE GIANT JETS... 


scores of precision components 


Through many years Kelsey-Hayes has worked closely with major aircraft 
engine builders. Today, with the addition of new plants, expanded research 
and engineering staffs, and augmented production facilities, assignments from 
the aviation industry are increasing rapidly. 


Products include accessory gear assemblies, actuators, transmissions, power 
recovery units, radar tracking and scanning equipment, computers and con- 
trols. And for jets: compressor rotors, turbine sections, blades, buckets, vanes. 
Kelsey-Hayes has the experience and facilities for research, design, proto- 
type development and production. 


KELSEY-HAYES 


Keilsey-Hayes Wheel Co., Detroit 32, Mich. « Major Supplier to the Automotive, Aviation and Agricultural Industries 


14 PLANTS j/ Detroit and Jackson, Michigan; McKeesport, Pa.; Los Angeles, Calif.; Windor, Ontario, Canada « Davenport, Iowa 
(French & Hecht Farm Implement and Wheel Division) ¢ Springfield, Ohio (SPECO Aviation, Electronics and Machine Tool Division) 
Utica, New York—-4 plants—(Utica Drop Forge and Tool Corporation, a subsidiary) 
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vhere it could. Now, because of the special 
are it has received and because of the 
security veil which shrouds most of its 
ictivity, it is relying more and more on its 
own resources to recruit its staff 

(This writer was told by reliable witnesses 
that almost all design engineers, except in 
some new applications such as clectronic 
year, and more than half the production 
engineers arc now selected from among 
graduates of air institutes.) 

On the basis of teaching staff ability 
ind laboratory equipment, Ordzhom 
kidze Acronautical Institute of Mos- 
cow is by far the leading institute. It 
trains graduate students in 32 different 
narrowly defined subjects that cover the 
whole range of activities of the acro- 
nautical industry 

Moscow Air Technology Institute 
ffers only 11 specialties, stressing pro- 
luction problems, and the Leningrad 
Institute 9 specialties, stressing elec- 
tronics and automatic control. The 
Kazan Institute has 10 specialties, Khar 
kov six, and Kuibyshey one (1948) 

[he seven acronautical institutes have 
| total enrollment of 20,000 students. 
Estimated on the basis of available fig 
ures for the number of staff membcrs 
@ Ordzhonikidze Moscow Acronautical 
Institute has 6500 students. 
¢ Moscow Air Technology Institute has 
UUY. 

e Leningrad Air Equipment Institute, 
500 

e Kazan Institutc, 2500. 

e Kharkov Institute, 2500 

¢ Kuibyshev Institute, 2000. 

e Ufa Institute, about 1000. 

lotal figure of 19,000 to 20,000 may 
¢ compared to about 6,600 acronauti- 
il enginecring students in the United 
States in 1954—noting, however, that 
the field covered by students of Sovict 
\ir institutes is a good deal broader than 
that covered by students in the United 
States 

If one is to consider only aircraft 

sign students the Sovict figure is 
pproxim itcly 9,000 students as against 

000 in the United States. 

It is notable that 47% of Soviet 
tudents are concentrated in Moscow 
nd that Sovict acronautical teaching is 
oncentrated in seven large institutions 
located near airframe plants (Moscow, 
Kuibyshev, Kazan, Kharkov), engine 
ants (Moscow, Kuibyshev, Kharkov, 
Ufa), or electronics and instrumentation 
enters (Moscow, Leningrad). Aero- 
nautical students in the United States 
ire scattered in 71 small departments, 
the largest 13 of which have an en- 
rollment of 200 to 350 each and are 
not necessarily located near major 
enters of aircraft construction. 

Most Soviet students are regularly in 
residence. Some institutes (for example, 
both institutes in Moscow) have corre- 
spondence and evening course sections 
open to qualified nonresident students 
who must attend a concentrated series 
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of lectures during their vacations and 
prepare cxtensive term papers during 
the year. Such students may fulfill the 
course requirements in six and a half 
vears 

Since the regular course lasts five and 
a half years, one may expect a vearly 
graduating class of 2,500 to 3,000 
(among them, 1,100 to 1,200 in aircraft 
design). Acronautical engineering de 
partments in the United States graduate 


approximately 900 bachelors and masters 


and 40 doctors every vear. 

Ihe nature of the training given to 
Soviet acronautical engineering students 
can be inferred from the list of faculties 
of the Ordzhonikidze Institute and of 
the Air Technology Institute in Mos- 
cow. 

These are given in “Spravochnik” for 
1950. The 1954 issue does not list 
faculties of acronautical institutes al- 
though it does list those of other in- 
stitutes 

It is not believed that the structure 
of acronautical teaching has changed 
significantly since 1950 

Ordzhonikidze Moscow Air Institute, 
where the course takes five and a half 
vears to complete (except the economics 
option which takes four and a_ half 
vears), has undergraduate course options 
il) 

e Aircraft Design and Construction 

e Engine Design and Construction 

e Aircraft Electrical Equipment 

¢ Radio Technology Applicd to Au 
craft 

e Aircraft Instruments, Armament, and 
Auxiliary Equipment 

e Engineering Economics of the Ai 
Industri 

Air Technology Institute offers two 
principal undergraduate options which 
ire divided into several specific fields 
© Technology: metal working and heat 
treating; welding; casting; dve-casting 
e Mechanics: aircraft structures; tech- 
nology of machine design; aircraft in 
strument design. 

Detailed breakdown of the specialties 
in which Soviet acronautical engineers 
ire trained clearly indicates the vertical 
integration of the air ministry 

Not only are aircraft design and the 
related ficlds of aircraft structures and 
control equipment taught; there are 
major departments to prepare designers 
of aircraft engines, auxiliary equipment, 
ind armaments, and a special option 
for economists of the aircraft industry. 

At the Air Technology Institute and 
in the graduate school of the Ordzhoni- 
kidze Institute, there is also a series of 
detailed courses to cover the techniques 
of production and plant management. 

The ministry seems to need little 
help from other sources to staff cither 
its technical or its planning, adminis- 
trative, and production branch. 

Provincial institutes are neither as 
large nor as thorough as the Moscow 
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In weight comparison between 
HI-SHEARS and high strength close 
tolerance bolts, per thousand 
pieces and using a %”’ diameter— 
¥% grip length—4650 Ibs. shear, 
the bolt-nut-washer weight is 
almost double that of HI-SHEARS. 


HS52P-8-6 Steel Hi-Shear Pin 9.25 
HS15-8 Alum. Hi-Sheor Collor 1.32 


10.57 lbs. 


NAS464P4A7 Stee! Bolt 17.35 
AN365D428 Alum. Nut 3.40 
AN960PD416L Alum. Washer 90 


21.65 lbs. 


Even substituting a 40% lighter 
titanium bolt for the steel bolt, 
the bolt-nut-washer combination 
is still heavier than the HI-SHEAR 
by 4.14 Ibs. per thousand pieces. 


Substantial weight savings are 
also gained by the use of smaller 
fittings through reduced clear- 
ances required by HI-SHEARS. 


Write for additional HI-SHEAR data 
U.S. and foreign patents — Trademark registered. 
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faster, higher, farther... 
with the fuels of tomorrow 


The contribution of Olin Mathieson Chemical 
Corporation in the development of improved 
fuels for supersonic aircraft and missiles is an 
important part of the OMAR program. With 
Marquardt Aircraft, the West’s largest jet 
engine research and development center, and 
Reaction Motors, the pioneer in America’s 
rocket industry, Olin Mathieson participates 
in the joint OMAR program to advance the 


ee ee 


Marquardt Aircraft Company Olin Mathieson Chemical Corporation 
Van Nuys, Colifornia New York, New York 


science of supersonic powerplants and fuels 
—a science that will mean greater speeds, 
altitudes, range, and payloads for tomorrow’s 
aircraft and missiles. 

The OMAR program exemplifies the in- 
tegrated effort of a well-coordinated indus- 
trial team . . . combining the chemical and 
mechanical experience needed for advanced 
power systems. 


> 
AS 

‘a 
MARQUARDT AIRCRAFT ‘> 


OLIN MATHIESON CHEMICAL UGA AP 


REACTION MOTORS 


Reaction Motors, Inc 
Denville, New Jersey 





Dy ngineers in 
training... 

Experienced 
engineers . m 


. +. there’s no limit to the oppor- 
tunities open to you as members of 
the OMAR team in the fields of: 

Rocket and Ramjet Engines 

Propellants and Fuels 

Testing and Evaluation 
Positions are open for the 
following: 

mechanical engineers 

combustion engineers 

aeronautical engineers 

stress analysts 

turbine engineers 

thermodynamicists 

servo engineers 

electrical engineers 

nuclear engineers 

ordnance engineers 

instrumentation engineers 

test engineers 

development engineers 

process design engineers 

production engineers 

physicists 

mathematicians 

organo-metallic specialists 

inorganic chemists 

organic chemists 

polymer chemists 

electrochemists 

physical chemists 

analytical chemists 
On the OMAR team, you're affiliated 
with pioneers in the field of supersonic 
propulsion: Reaction Motors, Ine., 
first in the American rocket industry; 
Marquardt Aircraft Company, the 
West's largest jet research and devel- 
opment center and first in ramjets; 
Olin Mathieson Chemical Corpora- 
tion, a leading producer of chemicals, 
metals, explosiy es. and high-energy fuels. 

You're on a team that unites for the 
first time both chemical and mechani- 
cal experience in research, develop- 
ment, and production of supersonic 
rockets, ramjets, and liquid and solid 
propellants. 

For further information write 
OMAR Employment Officer at the 
company nearest you. 

Olin Mathieson Chemical Corporation 

462 Park Avenue, New York 22, N. Y. 


Reaction Motors, Inc. 
Denville 2, New Jersey 


Marquardt Aircraft Company 
16555 Saticoy Street, Van Nuys, California 
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RUSSIAN HOUND helicopters, disgorging troops, are larger than Sikorsky $-55 and 
resemble S-58. Troops are leaving air evacuation pod beneath the main cabin. 


institutes. Leningrad Institute appears 
to specialize in equipment, particularly 
clectronic equipment for 1utomatic 
guidance and control. Kuibyshev has 
faculties of airplane design and enginc 
construction. Kharkov stresses theoreti 
cal acrodynamics (in cooperation with 
the hydraulics faculty of the Polytechnic 
Institute). Kazan has a well-rounded in 
stitute, and Ufa a small institute pai 
ticularly active in engine design 

Thus there is a measure of correlation 
between the activities of the 
smaller acronautical institutes and the 
major local productive facility of the 
Aircraft Production Ministry 

An attempt has been made to esti 
mate the relative importance of the vari 
ous ficlds of study within the acronauti 
cal engineering profession on the basis 
of the number of published textbooks 
known to be at the Librarv of Congress 
Although this is not a wholly satisfac 
wailable sta 


major 


torv method because the 
tistical sample is not large enough, the 
results appear reasonabl 
\irplane construction and design 44 

1) applied acrodynamics (sta 

bility and control, performance, 

flight testing) 26‘ 

b) structural lavout, 

and design 18% 
Aircraft engine (both reciprocat- 

ing and turbojct) 


inalvsis, 


Accessories, instrumentation, guid 


ance and control 18 
Production techniques and prop- 

erties of materials ] 
Economics of the air transport in 

dustry 3% 

rhis distribution is quite different 
from the skill distribution of the grad 
uates of a typical American department 
of aeronautical engineering, which 
would have 70 to 75% of the class 


specializing in design, 10 to 15 in 
tech- 


niques ind accessories, and a scattering 


engines, aS many in guidance 


in production techniques and cco 
nomics 

Sovict distribution is much nearer the 
one we would expect to find in a large 
production aircraft company—although 
in the United States and Britain it 
customary to purchase engines and ac 
cessorics from special companies where 


pecialists not 
] 


the ire. designed bi 


usually trained in the acronautical fix 


ad, 
the engine and accessory engineers em 
ploved by the aircraft producers being 
responsible for integrating these com 
ponents into the airplane design 

Because the increase in flight speed 
makes accurate control of aircraft in- 
creasingly difficult, there is a growimg 
trend even in the United States to dk 
sign aircraft, engine, and control svs 
tems as an integrated unit 

Increasing numbers of engine experts, 
electronics experts, 
in the aircraft 
begin to find 


ind particularlh 
make their 


design groups, and we 


Ippearance 


much closer cooperation of engine dé 
igners or radar system designers with 
cronautical engineers so that engines 
or radars are not planned as independent 
units but as components of a definite 
\irframe-power-plant-guidance — system. 
On the academic level that trend en- 
courages the training of systems eng 
neers who are familiar with all branches 
of the aeronautical profession and ible 
to coordinate them. 

It would appear that the entire So 
viet engineering education system has 
been geared to systems enginecring 
since its early development, and that, 
at least in the field of acronautical en 
gineering, it is well prepared to adjust 
itself to modern design requirements. 
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ROTOR TIP BRAKES on XRON-1 Rotorcycle are pedal operated. They are 4 sq. in. in area and have 40 deg. travel. 


Tip Brakes Stabilize Coaxial Helicopter 


By Russell Hawkes 


New York—Small rotor tip-mounted 
drag brakes are incorporated in the 
Gvrodvne XRON-1 Rotorcvcle as a 
promising approach to directional con- 
trol and stability of coaxial rotor heli 
copters. The brakes turn the fuselage 
by unbalancing the torques of the 
counter-rotating rotors. 

l'ailure of directional control in low 
power or autorotating descents has al 
wavs been the Achilles’ heel of the 
otherwise well-regarded coaxial config- 
uration 


Pure Drag Force 


Pedal-controlled tip brakes of the 
XRON-1 provide good directional con 
trol in all modes of flight because, when 
extended on one rotor, thev exert a pure 
drag force which is not balanced bv the 
drag of the other rotor. Rotor drag 
creates a tendency for the torque of the 
engine to be expended in turning the 
fuselage and engine block rather than 
the rotor and drive shaft 

When the tip brakes on both rotors 
of a counter-rotating coaxial svstem art 
retracted the rotors 
are equal and opposite. In 
tion no torque is exerted upon the fuse- 
lage because the torque of each rotor is 
canceled by that of the other. Depres 
sion of a rudder pedal of the XRON-1 


creates a proportionate and linearly in- 


drag forces on the 
this condi 
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creasing imbalance of torque to turn 
the fuselage 

Earlier coaxial types have used differ 
ential control of collective pitch for 
directional control. It worked bv in 
creasing the pitch and therefore the 
drag of one rotor relative to the other. 
Trouble with this system that it 
didn’t work in autorotation or very low 
power let-downs. 

A control to be effective must be able 
to exert a force. A rotor unpowered by 
an engine failure or a radically reduced 
throttle setting cannot exert a_ force 
parallel to the plane of the rotor be 
cause rather than driving the air across 
its surface it is being driven by the air 
through which it passes 

Without power the rot 
its own lift. Increasing the pitch causes 
lift to increase more rapidly than drag, 
tending to turn the rotor faster rather 
than slower and tending to reduce the 
torque upon the fuselage rather than 
increase it. Because of this, directional 
control either disappears or is reversed 

The unpowered rotor can_ provide 
lateral and longitudinal control by spill 
ing the gliding lift off a chosen sector 
of the rotor disk with cvclic pitch con 
trol. The lift of the remainder of the 
disk tends to tip the helicopter toward 
the decreased lift sector 

Rudders of the type fixed 
ometimes added to 
ntrol but they 


was 


r is turned by 


used on 
wing airplanes wer 
coaxials for directional cc 





require 25 or 30 kts of forward speed 
to be effective. Landing at these speeds 
just about requires a prepared strip 

Bendix Helicopters, now out of the 
business, considered using differential 
friction braking at the rotor hubs for 
directional control of a co-axial but th« 
materialized 


idea never 


Competition Winner 
The XRON-] 


1954 Navy design competition for a 
cheap, simple, easily packagable onc 
man helicopter. It has since been undert- 
going further development 

One of the chief contributors to high 
cost and complexity of helicopters has 
been the problem of compensating for 
Some competition entries were 


was co-winner Of a 


torque 
powered by tip-mounted jets or ramjets 
Having no powerplant rigidly attached 
to the fuselage, this design is torque 
frec 

However, it 
gross weights resulting from the 
jet unit fuel requirements 

Hiller Helicopters, co-winner of th« 
rotorcycle competition, is working with 
1 conventional single rotor and tail rotor 


high 
high 


is penalized by 


configuration. Hiller engineers say they 


coaxials part] because 


have abandoned 


of their complexity 

NACA tests indicate that the 
can lift about 10 weight per 
horsepower than comparable tail-rotor 


coaxial 


morc 
designs. Difference is power used by the 


AVIATION WEEK, August 20, 1956 





tail rotor in compensating for torque. 
lor a given gross weight, the empty 
weight of a coaxial type is conceded to 
higher than that of the tail 


good 


be 2-5 
type. This leaves a fairly 
favor of the co 


rotor 
margin of payload in 
ixials 

Russians are known to be developing 
1 very heavy coaxial cargo helicopter 
which will maximize the payload ad- 
vantage in absolute terms. ‘Thev also 
ire working on a lighter two-place co- 
ixial type. Nothing is known of any 
coaxial cargo carriers being developed 
in this country 

Jim Ryan, veteran helicopter test 
pilot now working for Gyrodyne, says 
that coaxials are casier to flv than tail 
rotor types. Ryan believes it will be 
possible to solo a totally inexperienced 
student in less than four hours of dual 
istruction in a two-place version of 
the XRON-1. ‘This fact has great sig- 
nificance in view of the 1954 announce- 
ment by the Navv that the Rotorcycle 
was wanted for the Marine Corps as a 
means of battlefield transportation and 
ommunication. Its use for vertical en- 
velopment operations would require 
that large numbers of troops be trained 
quickly and cheaply 


Positive Stability 

Coaxial rotor helicopters have the 
closest thing to positive dynamic sta- 
bilitv in hovering flight that Rvan has 
cncountered 


In tail rotor types, directional control 


must be coordinated with collective 
pitch and throttle because of the varia- 
tion in power lost through the tail rotor 
in heading changes. Conversely, a 
hange in collective pitch requires co- 
ordination of directional control be- 
cause of increased torque on the main 
rotor. Ryan says that lateral cvclic pitch 
control must be used as forward speed 
increases to keep the difference in lift 
between the advancing and retreating 
blades from rolling toward the retreat- 
ing blade. 

Coaxial types escape this tendency 
because there is an advancing blade on 
each side of the fuselage. A small 
umount of right rudder is required in 
forward flight because part of the 
counter-clockwise turning lower rotor is 
moved out of the upper rotor down 
wash by the change in attitude, thus in- 
reasing its torque effect. But the par- 
tial uncovering of the lower rotor in 
forward flight also increases the effec- 
tive disk area, reducing the power re- 
quired to maintain level flight. 

The cyclic and directional controls 
of the XRON-1 have a positive control 
force gradient tending to center the con- 
trols in the hovering attitude. A light 
bungee may be added to locate the zero 
force point of the cyclic control slightly 
forward in the cruise attitude position. 
This will reduce the muscular effort re- 
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quired of the pilot slightly. The con- 
trol force gradient is only 14 Ibs. per 
in. of travel. 


Touchy Control 


The 4 sq. in. area and 40 deg. travel 
of the rectangular tip brake are con 
sidered overly powerful by Gyrodyne en 
gineers. Ryan reports that they make 
the directional control of the XRON-] 
a little touchy. A production version is 
likely to have the area and/or the travel 
reduced. 

Gyrodyne is now considering the in 
stallation of a more powerful engine 
than the two-cycle Nelson H59 now 
used. 

This would probably result in an 
increase in the size of the rotor disk 
from the 15-ft. diameter of the proto- 
tvpe version. Selection of an engine 
poses a difficult problem since none have 
been designed specifically for one-man 
helicopters. The H59 was originally de- 
signed for use in a powered glider. 

Under consideration are a modified 
four-cycle, four-cylinder air-cooled auto- 
mobile engine and a two-cvcle, four- 
cylinder air-cooled target drone engine. 
Weakness of two-cycle engines is that 
power in hot, humid 
than do 


they lose morc 
weather and at high altitude 
four-cycle engines. Gas turbine of Euro 
pean design is being studied, but no 
effort has been made to procure one for 
modification 

I'wo-stage —_ transmission 
XRON-1 provides a six-to-one 
tion ratio. The free wheeling unit is 
located between the engine and the 
transmission. Manually operated clutch 
combines parallel friction and jaw 
clutch units. Engaging the clutch in- 
volves a two phase operation by the 
pilot. Placing the handle in the fric- 
tion position releases a spring load upon 
the ten alternating driven and driving 
friction plates. When the driven shaft 
is in phase with the driving shaft the 
moved to the jaw clutch 


of the 
reduc- 


handle is 
position. 


Weighs 500 Lb. 


Ihe XRON-1 weighs about 500 Ib 
with pilot and fuel and is capable of 
speeds over 60 mph. The rotor section 
resembles a symmetrical NACA airfoil 
frequently used in helicopter rotors be- 
cause the center of pressure moves very 
little as angle of attack changes. Angle 
of incidence of the lower rotor is about 
one degree higher than that of the 
upper to compensate for the upper 
rotor downwash. Rotor speed used in 
hovering is about 600 rpm. Tip speed 
works out to about 500 fps. Disk load- 
ing will average about 2.8 Ib./sq. ft. 
and may go higher in operational ver- 
sions. If a practical gas turbine power- 
plant is found the disk area may fall and 
disk loading may rise to take advantage 
of weight-cheap turbine horsepower. 


GEROTOR ... 
“the aircraft pump that 
couldn't be built”... 


Recognized as an extremely attractive 
theoretical design 30 years ago, there 
were many abortive attempts to pro- 
duce Gerotor pumps. 

Since then, the W. H. Nichols Com- 
pany of Waltham, Mass. has built 
hundreds of thousands of Gerotor 
pumps for aircraft, marine and indus- 
trial applications requiring the highest 
standards of performance and depend- 
ability. 
> Advantages — The Gerotor pump is a 
positive displacement type, delivering 
a predete rmined amount of fluid in 
direct proportion to speed, It is simple 
and compact im basic design, (only 2 
moving parts) lightweight, valvel 
provides high volumetric and mechan- 
ical efficiency and offers exceptional 
performance at high altitudes where 
low inlet pressures are encountered, 
> Operating cycle — The 
Gerotor pump is a form 
of internal gear pump 
in which the inner ele- 
ment always has one 
less “tooth” than the 
outer. Both turn in the 
same direction. The vol- 
ume of the missing 
tooth multiplied by the 
number of driver teeth 
is the volume of fluid 
pumped per revolution. 
Either the inner or 
outer Gerotor can be 
driven. 

The Gerotors are 
mounted on fixed cen- 
ters eccentric to each 
other. As they turn, the 
chamber between the 
teeth of the inner and 
outer Gerotor gradually 
increases in size through 
the initial 180° of revo- 
lution until it reaches 
the full volume of the 
missing tooth. 

During this first half- 
revolution, the gradu- 
ally enlarging chamber 
passes the intake port, 
creating a partial vac- 
uum into which liquid 
from the port flows. 

In the second 180° the 
teeth mesh, decreasing 
the size of the chamber 
as it passes the dis- 
charge port, forcing the 
liquid out. 
> Technical Data — is 
available and your in- 
quiry is invited, Write: 


W. H. NICHOLS CoO. 


48 Woerd Avenue, Waltham 54, Massachusetts 
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FUSELAGE LINE carries three units abreast (left). 


| 1 aE 


Wing mating jig (right) shows inner panels hooked to center section. 
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Skywarrior Custom Built for Attack 


By Irving Stone 


F] Segundo, C 
the world’s largest carrier-based plane, 
the Douglas A3D Sk 
structurally tailored to the 
weight to 
attack-bomber mission 

Holding 


70.000 Ib 


WalITior h 1S he Cll 
THLIDVIDUTN 


size and meet its 


n the face of projections fo 
much larger weight figures (AW D« 
13, 1954, p. 28), of the A3D 
developed a sturd structul 


‘ 


omplexity to 


desig ICTS 
mpact 
irrangement of minimum 
meet the rigors of carrier servicc 
Fuselage structure of the A3D, prin 
cipally built of 7075S, actually begin 
at the aft end of the which 


radome, i 
a large plastic enclosure 


] 


housing radat 


equipment 


Nose Bulkhead 


Ihe nose bulkhead serves two func 
tions 
ized cabin, while the lower portion pro 
1 support for the forward end of 
the nose landing 
Top of these beams carry the pilot’s 
laterally stabilized by the 


Upper portion seals the pressur- 
vides 
gear support beams. 


floor and are 
floor 

Bottom, extruded caps of the 
landing gear support beams provide keel 
members which are carried aft as far as 
the bomb bay. Outboard of these kecl 
members are other keel members which 
extend from the aft end of the 
wheel well to the tail turret. 

In the region between the aft 
of the nose wheel well and the forward 
end of the bomb bay, heavy plating is 


nose 


Hose 


end 
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Calif.—Even though it is 


the plane’s gross weight to 


n the 


| ~ 
Aft of thi 
hich extends 
fusclage Shap 


sentially 


sh ipe 


determine th 


the fuselage. Bom] 
proximately on the cer 
the airplane to avoid 

bomb drops 

of the large size of the 


buffeting was cn 


change during 
As a result 
bomb bav, extensive 
countered in flig 
This condition was instal 
lation of a deflector plate at the forward 
end of the bomb bav. The deflector ex- 
tends with the bomb bay doors. 
Main landing gear also had to_ be 
located close to the C.G. to provide 
proper takeoff and landing characteris 
tics. Having the gear in this area to 
gether with the bomb bay posed a prob 
This was solved by an 
mechanism which 
along an 


remedied by 


lem of stowage 
retracting 
and wheel aft 


ingenious 
brings the gear 


ht with the doors open. 


ngu pat] » That the vheel w 


verti I] l ) l llow dth 


Jato Support 


Between, ab 

wells nother sel 
Aft of this fuel tank 
tail turret, the fuselag« 
upment In this regi 
fusclage structure is designed t 
port JATO bottles takeoftt 
conditions only 

bottle attachment areca, 
ire hinged. These are built 
s, which are oper ited 


ontain 


MnO}! 


, used for 
der emergenc\ 
Aft of the 
peed brakes : 
up sheet metal unit 
by extending to the fully opened posi- 
tion onl 
Below the forward portion of the 
speed brakes is the tail bumper, con- 
1 sheet metal voke carrving a 


rubber-tired wheel and a 


sisting of 
small solid 
shock strut 

Aft of the tail bumper is the arresting 
hook. This is a verv large unit, measur- 
ing 34 in. in diameter. This size 
quired because of the large load imposed 
on the hook when the plane is being 
stopped 

Both the arresting hook and the tail 
bumper are attached to the heavy keel 


IS TC- 
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A3D-1 on final assembly line has wings and vertical tail folded, bomb bay doors open. Wing fits in opening (left, p. 66). 
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Vertical Stabilizer 
Hinge 





Control Tube—‘_} RUDDER 








DETAILS of structure of the vertical stabilizer and rudder show simplified two-spar structure to simplify fold joint 
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SCHEMATIC of fuselage shows concentration of main and intermediate frames. Some main frames are designed for double duty. 
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WING INNER PANEL 


Rear Spar 
Fuselage Plane of — 
Symmetry 








Beaded Doubler 





Torque Tube 


Assembly ‘ 


LES 
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WING STRUCTURE also is essentially a two-spar arrangement. Because of thickness of 
skin (2 in.) design of joint between inner panel and center section (top) was complicated, 
but overcome by careful detail design. Skin tapers down to .032 in. from fold joint to tip. 
Ribs are spaced about 30 in. apart. Spars have sheet metal webs and relatively small 
extruded caps for attachment of skin. Fold fittings, which are larger than usual in carrier 
planes because of necessity of folding larger than usual outer panel, have been machined 
integral with wing spar caps to reduce weight. Flap and aileron (below) have spar to take 
bending and skin to take the torsion. 


Balance Weight (Typical) 


AILERON STRUCTURE 








FLAP STRUCTURE 














members which frame the bomb bay 
ind extend aft 

Fuselage skin is supported by hat- 
section stiffeners, formers and main 
frames. Effective utilization is empha- 
sized for some of these main frames by 
designing and locating them to do 
double duty. For example, the irresting 
hook support frame also provides for 
the attachment of the vertical tail front 
spar. 

Another single frame carries the 
speed brake hinges, tail bumper attach 
ment, and JATO bottle mounts. 

Ihe closing frame at the aft end of 
the bomb bav also accommodates at- 
tachment of the main landing geat 

Vertical tail is a two-spar structure 
without longitudinal stringers. This 
makeup was selected to simplify the fold 
joint incorporated to meet hangar deck 
clearance. In this arrangement, all bend 
ing is taken by the spars and torsion is 

irried by the skin. Ribs are used to 
maintain skin contour and allow a rea- 
sonable skin panel size 


Tail Structure 


Horizontal tail internal structure con- 
ists of two spars, hat-section stringers, 
nd ribs which serve as supports for 
clevator hinge points 

Wing is attached to the top of the 
tuselage, over the forward end of the 
bomb bay. Sweep is 36 deg., aspect ratio 
6.75, and thickness tapers from 10% at 
the root to 83% at the tip 

Wing structure is essentially a two 
spar arrangement, with heavy skin and 
ribs spaced about 30 in. apart. Spars 
have sheet metal webs and relatively 
small extruded caps for attachment of 
skin. Area from wing root to fold joint 
between spars is an integral fuel tank. 

Initially it was intended to use a 
tapered skin, but a check of the deflec- 
tion characteristics with this skin indi- 
cated that unsatisfactory lateral control 
ind flutter characteristics would result. 
Further study showed that the most 
economical structure, from weight and 
cost standpoints, would be a 7075S 
sheet of constant 2 in. thickness from 
the root to the fold joint. From this 
joint to the tip, the skin 1s tapered in 
steps from 2 in. down to .032 in. 

Thickness of the skin, with its ac- 
companving relative lack of flexibility, 
presented a big problem in the design « f 
the joint between the inner panel and 
the center section. A joint of adequate 
strength and fatigue life was ultimately 
ichieved by careful detail design coupled 
with extensive laboratory experimental 
work 

Size of the A3D required that a larger- 
than-normal outer panel be folded for 
carrier handling. Because of this the 
fold fittings and operating mechanism 
are larger than are usually found in car- 
rier planes. 

To reduce weight of the fold fittings 
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Which one will qualify as a missile engineer? 


All—or none—depending on three important points! 
The desire for a real engineering challenge. The 
ability to work with a top team of experts in their 
respective fields. The capacity to take on individual 
responsibility. 

If this sounds like a lot, it’s because North Ameri- 
can Aviation has a lot to offer. With research, devel- 
opment and manufacturing responsibility for the 
U.S. Air Force SM-64 Navaho Intercontinental Mis- 
sile, the scope of the art at North American is wide 
and the opportunity to assume a position of authority 
great. In fact, all phases of this project — research, 
design, development and testing—are being accom- 
plished by North American engineers 


And what benefits will you find in this type of 
engineering environment ¢ 

First of all—recognition that comes from the 
opportunity for individual effort. You will work 
with engineers who respect your opinions and pro- 
fessional status. Because missile engineering covers 
so many fields, you can work in the area of your 
choice. You will work on a team of specialists whose 
leadership in their fields will further you in the one 
you choose. You will live in Southern California and 
receive financial compensation limited only by your 
own ability 

If you have the desire for a real engineering chal- 
lenge — Investigate Now. 


Contact: M. M. Brunetti, Missile Engineering Personnel Office 
Dept. 91-8 AW, 12214 Lakewood Boulevard, Downey, Calif. 


NORTH AMERICAN AVIATION, INC. 

















ENGINEERING 
UNLIMITED 


...an established concept at 
Convair-Pomona where your 
opportunities in the career of your 
choice are virtually unlimited. Work 

in the finest engineering facility in the 
country at America’s first exclusive 
Guided Missile plant. Ultra-modern 
surroundings, completely air-conditioned, 
in beautiful Pomona only minutes from 
Los Angeles, the mountains, the seashore 
or desert recreation. Here is country 
living near the city at its best: 


Excellent opportunities 

available now in: 

ELECTRONICS 

DYNAMICS 

AERODYNAMICS 
THERMODYNAMICS 

OPERATIONS RESEARCH 
HYDRAULICS 

MECHANICAL DESIGN 
LABORATORY TEST ENGINEERING 


Generous travel allowance 

to Engineers who are accepted. 
Write now enclosing 

a complete resume to: 
Employment 

Dept. 3-F 





CONVAIR 


A DIVISION OF 


GENERAL DYNAMICS 
CORPORATION 


POMONA 


CALIFORNIA 





on both inner and outer wing panels, 
they have been machined integral with 
the wing spar caps. To provide material 
for these fittings, stepped extrusions 
have been used. 

Construction of control surfaces, in- 
cluding flaps, is generally similar. Mak« 
up consists of a spar to take the bending 
and skin to take the torsion. Skin con 
sists of a smooth external sheet coupled 
with a beaded inner doubler which 
serves as a stiffener, eliminating a large 
number of ribs 

Balance weights are continuous along 
the leading edge on the rudder and 
elevator. On the aileron, since space was 
not available for continuous weights, 
four concentrated weights are provided, 
equally spaced along the leading edge. 

Rudder and aileron have trim tabs, 
while longitudinal trim is obtained with 
the adjustable stabilizer 

Spoilers consist of a V-shaped extru 
sion and a sheet metal closure channel 
They are located on the upper surface 
of the wing, just forward of the wing 
flaps at the outboard end of the inner 
wing panels. A large gain in rate of roll 
at high speed is obtained with the 
spoilers because they cause a very small 
increase in wing torsion 

Engine nacelles provide for easy ac- 
cess from the ground. Entire nacelle 
comprised of a nose ring, tail ring, fixed 
top section, and four hinged panels 
covering the side and bottom 


PRODUCTION BRIEFING 

















Miniature Precision Ball Bearings 
Inc., Keene, N. H., reports that the 
miniaturization trend in equipment 
which increased its business 30% in 
1955 is continuing to increase the de 
mand for its products. It is over the 
million-a-vear mark in miniature ball 
bearings (those under 2 in. O.D.) 


North American Aviation, Inc., Los 
Angeles, Calif., is replacing the female 
half of their flush rivet recess dimpling 
dies with a new company developed 
pattern which they say will save thou 


sands of dollars annually on tool re- 
placement costs. Main difference of 
the new design, pictured to the right, 
is the two piece ram. The separate 


upper part now has parallel sides and 
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the be which reccives the mak pilot are you running behind in the vicious race 
UuNCH IS ATIC ! 1c Way 1rougn 


[hese changes lessen the effect of wear SOF Qualified research and production men? 


and help to clear chips. 


Heat treating furnace for small pre- | 
cision stainless steel parts is able to heat 
treat stainless steel parts after final ma- 
chining without distorting or discolor- 
ing them, the manufacturer, Allied 


Products division of Hamilton Watch 
Co., reports. Process is carried out in 
several stages in specially controlled 
itmospheres. Facilities, which were de 
cloped for Hamilton’s watch parts, will 
be available to outside firms 


Workmen erect a new type of prefab 
ricated roof. Individual 2 ft. wide sec 
tions of 18 gage galvanized steel pre 
tamped to a curved “gutter” shape are 
bolted in place to form a 120 ft. span 
rch ( illed W onder Roof’ by the 


ar r, Wonder Building Corp. of FOR HIRE experienced technicians 
with qualifications you want 


The critical shortage of experienced physicists, engineers and pro- 
duction craftsmen needn’t curtail your output—reduce your profits. 
The Mechanical Division of General Mills has trained men and 
specialized machines ready today to handle your design require- 
ments and production of 
e electro-mechanical systems or components 
@ fine-pitch, instrument-type gears 
@ precision parts, cutting, grinding, finishing 
e industrial or military optical assemblies 


You get the type of engineering and manufacturing you’re proud 

; to call your own. You meet delivery dates. You eliminate capital 
America, Chicago, Ill, the roof’s first expenditures for plant expansion. And, you get out of the vicious 
commercial trial has been in this coli race for men qualified to do the job the way you want it done. 
scum for Phoenix, Ariz. The 260 ft ; wales 
long roof was erected in 74 working 
davs, according to the builder. Cost of 
the roof is 75¢ per sq. ft. for materials 
and 15¢ per sq. ft. for erection 


¥ lan 





Our reputation for creative research and precision production has 
been built over 16 years of ordnance and instrument work for the 
world’s most exacting customers. You can join this group profitably. 


RESERVED FOR YOU: this interesting, fact-packed booklet 
Brooks & Perkins, Inc., titanium and Send today. Booklet shows our facilities, names our cus- 
magnesium fabricator, Detroit, Mich., ~, tomers. It introduces you to on-time, precision produc- 
las opened a new division in North tion. Write Mechanical Division, Dept. AW91, General 
Hollywood. Calif. It will be able to an \ Mills, 1620 Central Ave. N.E., Minneapolis, Minn. 
: 


handle complete engineering programs 
is far as prototvpes. Naval Research / 

Laboratory has just awarded firm con- es } MECHANICAL DIVISION 
tract for the Earth Satellite (Project a 


Vogt get cc' | ES of General Mills 


magnesium alloy Pp 
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For Protection... 


It’s Lockheed 


For Quality In Fasteners... 


The Lockheed WV-2, flying-eye ra- 
dar plane and the carrier load of 
fighters it can direct into battle when 
it electronically spots danger in front 
of the fleet, is the U.S. Navy’s new- 
est sky-and-sea fighting team. 

The giant Super Constellation- 
type airplane with its crew of thirty- 
one is designed to bolster U. S. de- 
fensive power over its vast ocean 
approaches. It will fly the fringe of 
fleet units to warn of unidentified 
air or surface craft and then elec- 
tronically guide combat planes from 
carriers or shore bases to investigate. 
The long-distance Lockheed plane 
carries America’s most powerful 
search radar to high altitudes to 
avoid normal limitations from ra- 
dar’s inability to bend over the 
horizon. 

Back of this sky-and-sea team- 
work is the similar teamwork of 
Cherry Rivet research and develop- 
ment men who cooperate with Lock- 
heed engineers to produce the preci- 
sion fasteners used in the WV-2 and 
other aircraft. From long associa- 


It’s CHERRY RIVETS 


tion with the aircraft industry, 
Cherry engineers have developed the 
widest range of types and sizes of 
blind rivets available in the indus- 
try. They have designed and built 
special purpose machines and devel- 
oped techniques that make possible 
the production of precision rivets 
and give the Santa Ana plant the larg- 
est blind rivet capacity in the world. 
The necessary guns, tools and ac- 
cessories for setting blind rivets are 
also designed, developed and manu- 
factured entirely in the Cherry Rivet 
plant at Santa Ana which is devoted 
exclusively to aircraft production. 
With this background of experi- 
ence, special techniques, modern 
equipment and tremendous capacity, 
it is understandable that Cherry 
rivets are widely used in the aircraft 
industry to speed production, im- 
prove design and reduce unit costs. 
For technical data on the entire 
Cherry line of fasteners and tools, 
write to Townsend Company, 
Cherry Rivet Division, P.O. Box 
2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 


SANTA ANA, CALIFORNIA 


‘Townsend Company 


ESTABLISHED 1816 @ NEW BRIGHTON, PA. 


in Canada: Parmenter & Bulloch Manufacturing Company, Ltd., Gananoque, Ontario 











Tests Show Comet 

| ‘ 
Fuselage Stronger 

How the de Havilland Aircraft Co 
convinced Capital Airlines and its finan 
cial backers of the soundness of th 
Comet whose reputation was cloud 
by two Comet I crashes in 1954 wa 
indicated last week by the compan 
following announcement of the Capital 
order for 14 Comet I\ As 

rests in a water pressure tank, ind 
study of wreckage showed that fatiguc 
beginning at specific weak points a 
cabin windows, caused explosive decom 


+ 


pression of the pressurized cabins of 
the Comet Is that crashed (AW Oct 
25, 1954: Feb. 7 and 14, 1955 
“Throughout,” de Havilland said o 
the IVA, “the aim has been to emplo 
1 new formula of detail design to ever 
component of the airframe to ensut 


1 high resistance to fatigue as well as 
idequate static strength—a much ¢ 


+ 


requirement to mect 

‘In the fuselage the use of 19 s.w.g- 
section skins fulfills the design requir 
ments for the pressure cabin, giving 
maximum level of nominal stress o 
22% of the ultimate. In addition, bi 
carefully grading and reinforcing th 
structure in the vicinity of the win 
dows, doors and other cutouts in the 


} 


fuselage, the stress level at these pos 
tions—which are the normal sources of 
fatigue—is further reduced to the point 
where fatigue cracks are unlikely to 
form during the operational life of th 
uircraft, and that if thev should occur 
they would propagate so slowly that 
thev would in no sense be dangerous 

l'ests results stated by de Havilland 
e Factors over six without cracl 
have been achieved on fuselage 


ot 


ponents, and a further fact 
ifter cracking occurred 
e Water tank tests like those by which 
the crash mvsterv was solved, have shown 
29-ft. fusela 
tvpes of cut outs has undergone 8 
ersals of pressure witho 
On the basis of ¢ 
iree hour fl g 


ge section containing 


} 


1S represents, 
f six applied 
I ul 
e Fuselage center section 


] ] 


re applied, ha 
000 rsals; a n 
Op } revel il 
e Altitude chamber tests 
‘» deferen an those wi 
validity 


















































COMET IVA: Length, 114 ft.; height, 25 ft.; 


ducing a nominal stress of 18.3% of 
the ultimate. 

In the vicinity of a cutout, a doub 
ing plate is reduced to this section, and 
the cutout itself is surrounded bv a 
further doubling plate of 14 s.w.g. and 
by the window frame structure. Cabin 
windows are of double Perspex con 
struction, the outer panel the load 
carrving member. De Havilland be 
lieves they probably are the strongest 
cver made and have been statisticalls 
tested up to more than 31 times normal 
working pressure 

All riveted joints in the fuselage have 
been subjected to a close design study 

Wing structure has been exhaustively 
tested for static strength and fatigue 
life with satisfactory results, de Havil- 
land said. Design in the IVA remains 
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main span, 107 ft.; wheel base, 50 ft 


similar to the earlier versions, except 
that naturally aged copper-based light 
alloys have been used in the tension 
booms and bottom skin to improve 
fatigue life. 

De Havilland also revealed some de 
tails of how the Comet IVA will be 
operated on short and medium hauls 
to achieve competitive economy At 
23,500 ft. the Comet cruises between 
520 and 545 mph. depending on am 
bient temperature. At the lower alti- 
tude, the true airspeed is increased 
relative to the limiting Mach number, 
and the increase compensates for the 
increased fuel consumption 

Furthermore, the rate of climb and 
descent are increased, giving maximum 
possible distance for high speed level 
cruise, thus reducing block time. 


look at the quality of the tubing 
you are using. Usually, it has as 
much to do with your machining 
and assembly costs as it does with 
the performance of your products. 
TMI tubing has proved its worth 
on the drawing board, on the 
assembly line ... and on the profit 
reports of hundreds of America’s 
fastest growing Companies. 


WHEN YOU invest in the best 
precision workmanship, guaranteed 
by the dependable TMI “Mark 

of Quality,”” you follow in their 
footsteps. Don’t take tubing quality 
for granted—take a closer look 

at your real tubing costs... 


STAINLESS STEEL AND 
SPECIAL ALLOY TUBING 


—in small diameters, .050'' 
to .625'' O.D. with tolerances 
as close as .001'' when required. 


problems the precision way."’ 


"Pins 
TUBE METHODS INC. 


METALLURGISTS © ENGINEERS * MANUFACTURERS 


BRIDGEPORT (Montgomery County), PA 





























ZERO minus 4 hours! A G-E test missile, still shrouded in the early morning damp- 
1 


ness before launching, represents more than a decade of research and development. 





THESE G-E CAPABILITIES ARE AVAILABLE TO 





BASIC RESEARCH COMMUNICATIONS HYPERSONICS 





At General Electric, George F. Metcalf reports: 


New Department to Help Solve 
Complex Defense System Problems 


GEORGE F. METCALF, is Gen- 
eral Manager of General 
Electric's new Special Defense 
Projects Department, located in 
Philadelphia, Pa. Mr. Metcalf 
hos had extensive management 
experience in the military 
electronics field, both in Gov- 
ernment Service and in the 
Company's 


General Electric 


Electronic Division. 


Realizing the increased complexity of 
some of the nation’s current defense 
system problems, General Electric has 
formed the Special Defense Projects 
Department. The new department will 
act as a Company focal point for large, 
highly complex missile projects. Head 
quarters for the new department will be 
located near Philadelphia, Pa. This new 
department has responsibility for large 
defense systems that require the com 
bined research, development, and manu 
facturing resources of many of General 
Electric’s 
laboratories. 

Manned by a highly skilled engineering 
and development staff, the Special De 


operating departments and 


fense Projects Department relies upon 


General Electric operating departments 
and laboratories for many specializ 
phases of its defense projects 

The Special Defense Projects Depart 
ment is making significant cor I 


} 


to America’s defense program by 


ing the wide range of specialized tale: 
of General Electric 
defense system problems. Section 224-4, 


General Electric Co.,Sch 1y5,N.Y, 


highly complex 





ENGINEERS: G.E 
Department 











Progress ls Our Most Important Product 
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AIRBORNE EQUIPMENT such as the radar antenna being 


tested here is subjected to severe vibration tests. 


ENVIRONMENTAL TEST CHAMBER simulates atmospheric DIGITAL COMPUTER, designed and built by General Electric, 
conditions found at altitudes up to 100,000 feet. is used to help solve airborne defense system problems. 








DYNAT (DYNamic Accuracy Tester) simulates flight con- 
ditions and combat situations on an indoor test range, mini- 
mizing costly flight tests and reducing qualification time. 





Development 


—— 
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Located at General Electric’s Aircraft Products Dept., this 
installation permits all-angle fire testing of electronic bomber 
defense systems at temperatures ranging from —100F to 160F, 


G-E Facilities Help Researchers Anticipate and Solve 
Problems Prior to Airborne Tests 


Cutting lead time in the development of aircraft 
equipment has become increasingly important. All 
possible measures must be taken to reduce develop 
ment and testing time in order to speed delivery of 
operational aircraft to our armed forces. 

General Electric test facilities provide an impor- 
tant means of reducing development time of airborne 
defense systems. The test facilities pictured here 


help experienced G-E personnel to analyze and solve 


problems difficult if not impossible to duplicate by 
flight tests. Just as important is the saving in valuable 
time and reduction in expense of airborne testing. 
These facilities help make the saving possible 

speeding the development of aircraft defense systems 


for tomorrow. 


Engineers: Expanding electronic bomber defense 
projects at G.E. are creating opportunities for you. 
Contact C. E. Irwin, General Electric Company, Air- 
craft Products Department, Johnson City, N. Y. 225 


Progress /s Our Most mportant Product 
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circuit breaker 
ratings as low as 
0.010 amperes 


HEINEMANN Circuit Breakers—complete with your choice of 
inverse time-delay curves or instantaneous trip—are available in current 
ratings as low as 0.010 amperes . . . an important fact to 
remember when considering the protection of sensitive equipment. 
For even at a rating of only 0.010 amperes, HEINEMANN 

Circuit Breakers still provide fastest interruption of short circuits, 
retain their set trip points and carry rated capacity through 

any ambient temperature range, high or low. 

These exclusive HEINEMANN features are yours in any odd 

or fractional current rating you may specify . . . but 

only when you specify HEINEMANN. For complete details, send for 
the Circuit Breaker Engineering Guide, Bulletin 201. 


HEINEMANN ELECTRIC COMPANY brett <> 


158 Plum Street + Trenton 2, N. J, 
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B-52 Defense System 


By Philip J. Klass 
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t hnigue t] use Of two sepa 
I rch and the 


ul turret which 


oun \] 
idd weight and 


cral Opeta 


machine 
. the dc Sci 
lvantage previous systems 

isc a single radar for search and 
track functions 
e Simultaneous search and track. [ail 
gunner in the B-52 can _ be 
the skies for othe 


} 
ill 


scanning 


remy aircraft while 


t ind turret is counter 
ing an immediate attack 
e Improved performance. Use of sepa 


rate radars permits cach to be tailored 


] 
racking radar 


Uses Two Radars 


i _ 


_ 


B-52 BOMBER defense system, developed by Arma, provides separate radars for search and 
tracking (center and bottom) radomes and a periscopic sight for optical tracking (top). 


innovation 1 
of rada lied 
Alllg 1O1 D« 
ther hand modest eloped and manufacture wy General 
range but must give extremely a Light Miuilitary Ele 
target position Equipment Department, mon ypulse re 


} 


and rate of closut ortedh 


for optimum performance at its specifi Another 
task. Search 


sible range 


radar needs maximum pos fa new 


l'racking 


need have onh 


radar, on the pulse, for the trac 


curate Electric's tronic 


ind smooth data on 


provides greater accuracy and 


velocity, range, 


B-52 TAIL TURRET (left) before assembly process. Complete armament package (right) containing turret, radars and hemispheric sight 


being mounted. 
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smoother data than that available from 
conventional conical radars. In 
conical scan radar, the beam is caused 
to rotate about the position of the tar 
get and requires transmission and re 
ception of a number of pulses to 
establish target location. 

In monopulse, the radar is able to 
establish target position from a single 
pulse by simultaneously transmitting 
two or four beams and measuring the 
phase and/or amplitude relationship 
between their respective target returns 

An Arma spokesman says that mono 
pulse radar gives the system an accuracy 
which is several times better than that 
obtained with previous bomber defense 
svstems. An interesting sidelight is 
the report that the GE monopulse 
radar the Arma B-52 armament 
system a decided performance edge 
over a competitive system developed by 
GE’s Aircraft Products depart 
ment emploved conventional 
conical scan radar. 


scan 


gave 


own 
which 


New Control Technique 


Vhe Arma B-52 tail 
first production bomber defense system 
to employ the “floating line-of-sight” 
control technique pioneered by the 
Massachusetts Institute of Technology’s 
Instrument Laboratory, under Dr. C. S 
Draper. This is an adaptation of the 
“floating reticle’ technique used in 
World War II gunsights for inhabited 
gun turrets 

When GE developed remote con 
trol gun turrets during World War II, 
it applied the director principle of aim 
ing the gun turrets—an adaptation of 
the technique used in aiming naval gun 
batteries 

In the director-type 


stinger is the 


system, 


ARMA PRODUCTION line shows B-52 tail turrets in process of assembly. Black radome 


covers new GE Monopulse tracking radar. 


80 


—— *\ j} 


used in the GE tail stingers for the 
B-36, B-47 and B-66, the radar antenna 
ind turret move independently. Radar 
continuously points at the target (dur 
ing track mode), providing information 
on target position, velocity, range and 
rate-of-closure. From this data a com 
puter calculates the angle by which the 
turret must be advanced (or retarded) 
from the radar’s aiming point to pro 
vide lead (prediction) and _ ballistic 
corrections 

In the Arma floating 
system, the tracking radar rides on the 
gun turret, mounted on an_ inde 
pendently driven servo operated gimbal 
svstem. Thus the tracking radar an 
tenna is positioned by the turret, but 
its line-of-sight is advanced or retarded 
relative to the gun 
means of the independent gimbal sys 
tem to provide lead and ballistic cor 


line-of-sight 


uming point by 


rections 

Chere are strong proponents for both 
the director and floating line-of-sight 
type idvantages to each 
One problem in the floating line-of 
sight svstem because the track 
ing radar antenna is mounted close to 
the guns and therefore subject to vibra 
shock gun blast 
intenna is suitably isolated, 
radar 


systems, and 


irises 


tion and caused by 
Unless the 
it can affect performance id 
versely 
At the 
B-52 armament 
which are later 


package at the 


Arma ships its 
is Components 
into a tail 
How 


way for 


present time 
svstem 
issembled 
Bocing 
ever, negotiations ar 

Arma to build the complete tail pack 


ind assemble the major « 


plants 


under 


omponents 
prior to shipment, in the pattern of the 
used by GE in its B-47 


system 


Ipproac h 


bomber defense 


ore SS — 


Although the Arma system is de- 
signed for fully automatic radar track- 
ing of the target, the B-52 carries a 
gunner in the tail. His job is to monitor 
the search radar determin¢ 
which targets present the most serious 
threat, then lock his tracking radar 
onto that target 

\ horizontal periscopic gunsight, lo 
cated atop the search radar antenna, 
permits the gunner to search or track 
targets optically and direct the turret in 
event of radar failure or enemy counter 


scope 


measures. The gunsight, manufactured 
by Eastman Kodak Co., 
provide full rear hemisphere coverage 
No figures have been released on the 
coverage of the tail turret itself. How 
ever it appears that the tail turret can 
than 90 deg 

ind cleva- 
hvdraulic 


is believed to 


more 
izimuth 


sector of 


in both 


cover a 
+45 deg.) 
tion. ‘The turret is driven by 
ictuators instead of electric 
used in previous turret drives 
Crosley Division of Avco Manufac- 
turing Co. has been set up as a second 
source for production of the Arma B-52 
system. Crosley has second 
source producer of the GE. bomber d 
fense for the B-47. Arma re 
ports that it is subcontracting about 
40% of the svstems which it turns out 


motors 


been a 


svstems 


Future Developments 
Arma 


spokesmen report that the 
company is developing more advanced 


A3-A which 1 


These developments 


+ 


versions of the svstem 
is now producing 
ire believed to involve the us« 
potent weapons, including perhaps the 
recently developed Gatling tvpe multi- 


fu 
gun 


of more 


barrel machine 

Arma 
ized computers and servo control sys 
computer is of the 


ilso is working on transistor 


tems. Ihe present 
inalog type, but the company 1s study 
ing the possibility of using digital com 


puters 


Expansions, Changes 
In Avionics Industry 


. Orlando, Fla., is 
which will 


Svstems Inc nam 


of newly formed compan 


spc ialize im svstems inalysis of mussilc¢ 


svstems, radar vulnerability to counter 
COMMUNICA 


Compan 


measures, clectromagncti 
tion and information theor 
will also do research and development 
ECM and infrared 
l'irm is headed by Sidney M 
formerly of General Electri 
H. Horton and Robert H 


s dc nts 


system 
Kaplan, 
William 
Dickinson 


In ! idar, 


c vice pre 

Company 
\\ 

Other recent 
and expansions 1n the avionics industrn 


iddress 


inmnounced changes 


include 
@ Tele-Dynamics Inc. is the new nan 
of Raymond Rosen Engineering Prod- 
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Arma inertial systems provide tactical 
aircraft with “all-weather” capability. 
If you are interested, contact Arma... 
Garden City, N. Y. A division of 
American Bosch Arma Corporation. 
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This is a Honeywell Thermal Sensor 

which converts minute cooling variations 

into electrical signals. Honeywell has harnessed 
these signals for use in liquid level sensing 
systems having response times of from one 


to four seconds. These systems are ideal for 


in-flight and ground refueling, center of 


gravity control, and independent high 
and low level warning systems. 
Lightweight, simple, safe, they are vital 


to precision aircraft fuel management. 


AERONAUTICAL DIVISION, MINNEAPOLIS-HONEYWELL 





Wanted: 


Design and 
Development 
Engineers 


H°™ YWELL'’S many development pro- 
grams are among the most advanced 
in the country 

The thermal sensor you see on the op- 
posite page is only one of Honeywell 
Aero’s many new control devices. Chal- 
lenging new projects promise even greater 
opportunity 

With many design teams working on 
a great variety of projects, we have ex- 
ceptionally exciting careers ahead for 
engineers capable of designing compo- 
nents and systems for— 


INERTIAL GUIDANCE 
FLIGHT CONTROL SYSTEMS 


LIQUID MEASUREMENT 
SYSTEMS 


VERTICAL, RATE AND 
INTEGRATING GYROS 


DIGITAL COMPUTERS 


At Honeywell you Il head up your own 
task group. Draftsmen, technicians, 
model makers and evaluation engineers 
essential to the project will look to you 
for technical instructions 

An engineering degree or its equivalent 
plus practical experience with related or 
similar equipment is required 


Consider these advantages 


@ Minneapolis, the city of lakes and 
parks, offers you metropolitan living in 


a Suburban atmos} here. No commuting 
@ Travel and moving expenses paid 


@ First-rate salaries, insurance- pension 
systems, plant and technical facilities 


® Honeywell, leader in control systems, 
is a sound diversified growth company, 
continually expanding, that offers perma- 
nent Opportunity to you 


Write to us 


If you are interested in a career at Honey- 
well, call or send your résumé to Bruce 
Wood, Aeronautical Division, 2604 
Ridgway Road, Minneapolis 13 


Honeywell 


AERONAUTICAL DIVISION 
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TV Views Test 


Hazard-free close-up view of new Navy gun undergoing firing tests is made possible 


by closed-circuit TV system recently demonstrated by General Precision Laboratory at 


Naval Air Station, Chincoteague, Va. One TV camera (shown above) viewed gun from 


the front, while another viewed it from the rear of the chamber. 


ucts, Inc 32nd and Walnut Streets, 
Philadelphia, maker of 
ind_ telemetry 


communications 
Company 
savs nothing is changed but the name 


equipment 


e National Aeronautical Corp. (Narco), 
Ambler, Pa., and Canadian Marconi 
Co., Montreal, have signed agreement 
whereby Narco will handle U. S. distri 
bution of Marconi’s 301 
rection finder, while Marconi will serve 
is distributor for Narco line in Canada 


iutomatic di 


e Sorensen & Co., Stamford, Conn., 
maker of low-voltage 
ind line voltage regulators has merged 
with Beta Electric Corp., New York, 
maker of high-voltage power supplies, 


Both 


retain corporate names and present man 


power supplies 


electronic instruments and meters 
igcments. 


e Pacific Resistor Co., Los Angeles, is 
newly formed manufacturer of vitreous 
cnameled including 
miniaturized axial lead types for printed 
circuit applications. Herbert A. Guiness 
is president of new firm. Company's 


1881 Sepulveda Blvd. 


powe! resistors, 


address 
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> Electronic Patents Increase—Approxi- 
mately 3,100 patents 
tronics were issued in the first six 
months of 1956, nearly equaling th 
number of electronic patents granted 
in all of 1955, according to an analysis 


covering elec 


made by Information For Industry, 
Inc. Roughly 10‘ 
issued to Government agencies, includ 
ing the Defens« Radio 
Corporation of America received 262 of 


the 3,130 electronic patents granted in 


of the patents were 


Department 


1955. Other major recipients of elec 
tronic patents included 

e Bell Telephone Laboratories: 170 

e General Electric: 115 

© Westinghouse: 85 

e International Telephone & Telegraph: 
51 


e Bendix Aviation: 50 


> Data Link Contract—General Electric 
reports receipt of a $12 million Ai 
Force contract to produce airborne data 
link receivers. Equipment is manufac 
tured by GE’s Light Militarv Electronic 
Equipment Dept., Utica, N. ¥ 


> Arctic SSB Tests—lirst airborne tests 
on single sideband communications in 
the Arctic were conducted recently by 
Strategic Air Command and Collins 
Radio with an important assist from 
amateur radio operators around the 
glob« A SAC C-97, outfitted with a 
Collins commercial SSB ham equip 
ment, made a 10,000 mi. test flight 
ranging from Pt. Barrow, Alaska, to 
Vhule, Greenland Using a 1 kw 
transmitter and operating on the 15, 20 
ind 40 meter bands, the flving ham sta- 
tion worked a number of amateur sta 
tions, including one who identified him- 
sclf as a ham in Moscow The fiving 
ham station picked up a signal from 
Little America in the Antarctic and 
retransmitted it back 11,000 mi. Col- 
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Because 
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First Choice in 


OXYGEN EQUIPMENT 


VEBPESPSRSSSSSRRSSSBdE 


is Gendiy... built by 
oneer- @ ventral 











‘Oxygen equipment to keep pace 
with ever higher operational ceilings 
is essential. 

Bendix Oxygen Equipment . . . 
designed and built by Pioneer- 
Central . . . continues to be first 
choice for sound reasons: 

First, Bendix has the most prac- 
tical, most concentrated experience 
in making oxygen equipment. 

Second, Bendix consistently leads 
in oxygen equipment development 
and improvement. It introduced 
the first continuous-flow oxygen 
system, the first diluter demand 
system, and the first effective liquid 
oxygen converter, to name a few. 

Third, Bendix has in develop- 
ment today new oxygen equipment 
to meet the future demands of even 
higher-performance aircraft. 

If you're concerned with selec- 
tion of oxygen regulators, liquid 
oxygen converters and complete 


West Coast Office: 
117 E. Providencia Avenue, 
Burbonk, California 
Export Sales and Service 
Bendix International Division, 
205 E. 42nd Street, 
New York 17, New York 
Canadian Distributor 
Aviation Electric Ltd 
200 Laurentien Bivd. 
Montreal, Quebec 


liquid oxygen systems, talk to 
PIONEER-CENTRAL DIVISION, BENDIX 
AVIATION CORPORATION, DAVEN- 
PORT, IOWA, 


An Example of Better 
Bendix Oxygen Equipment 


Type 2894 

(Military Types MD-1 and MD-2) 
Automatic Diluter Demand Pressure 
Breathing Oxygen Regulator 


This new-design regulator gives improved per- 
formance yet soves both spoce and weight 
Currently being installed in the North American 
F-100 pictured above. Accepted standard for both 
Bureau of Aeronautics and USAF. Meets require 
ments of MIL-R-25410. Models for both high- and 
low-pressure, gaseous and liquid oxygen systems 


PIONEERING is our business 


“Condi” 


AVIATION CORPORATION 


VHF Transceiver 


New VHF transceiver, Model DTR-360, 
which provides 180 or 360 channels with 
100 or 50 ke. channel spacing, respectively 
is now available from Dayton Aviation Radio 
and Equipment Corp. (DARE). Transceiver, 
which can be operated either simplex oi 
cross-channel (duplex), puts out 15 watts 
comes in a 4 ATR size case and weighs only 
22 Ib., including power supply. Unit em 
ploys 35 crystals for 180-channel operation 
58 crystals for 360 channel use. Price of the 
180-channel set for simplex operation is ap 
proximately $2,500. Manufacturer's address 
Troy, Ohio. 


lins reports that SSB proved very effec 
tive at times when auroral disturbance 
made conventional AM and CW diff 


cult to understand. 


> Chidlaw To Speak—‘Electronics in 
Air Defense and Air Offense” will be 
the subject of a talk by General Ben 
jamin Chidlaw at the Fifth Annual In 
dustrial Electronics Symposium, Sept 
24-25, Hotel Manager Cleveland 
Chidlaw, former Commanding Gencral 
of the Continental Air Defense Com 
mand, is vice president of ‘Thompson 
Products. The Symosium is sponsored 


by AIEE and IRE. 


> Computer Symposium— Third annual 
Computer Applications Symposium, 
Oct. 9-10, will be devoted to problems 
ind experiences. with medium-sized 
electronic computers. Symposium, spon 
sored by the Armour Research Foun 
dation of the Illinois Institute of ‘Tech 
nology, will be held at the Morrison 


Hotel, Chicago. 


> New RTCA Member—Hlastings-Ray- 
dist, Inc Hampton, Va., formerly 
known as Hastings Instrument Co., 
has been clected to membership in the 
Radio Technical Commission for Acro 
nautics. 


> Computer Night Course—Graduatc 
program for full-time industry employes 
in the design, selection and operation 
of computers will be inaugurated thi 
fall at the Stevens Institute of Tech 
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nology, Hoboken, N. J Classes will 
be held two nights a week for three 
irs. Graduates will be awarded Mas 
of Science degre Program, fully 
lescribed in the Stevens catalog for 
1956, begins Sept. 24 


> Marvland Goes Avionic—\arvland’s 
Governor Theodore R. MecKeldin has 
proclaimed week of Oct. 29 as Airborne 
Electronix Week in the state. follow 
ing similar action bv the mavor of 
Baltimore ( of the Third Annual 
ast Coast Conference on Acronautical 
ind Navigational Electronics, Oct. 29 


NEW AVIONIC 
PRODUCTS 





Components & Devices 


@ Potentiometer for direct mounting in 
printed circuits, Type PC-5, measures 
4 in. dia. x } in. high. Resistance range 


is 10 to 35,000 ohms, terminal linearity 


watts and rota- 
George-Held, In 


I OS Ang« les 38, 


e High voltage silicon diodes, availabk 
with peak inverse voltage ratings of 600 
S00 and 1,000 v.. with half wave dx 
output currents of 125 ma. at 75C, can 
operate over temperature range of 35 
to 150C. Diodes measure 2 in. dia. x 

in. long and come with pigtail leads 
Bulletin SR-13S gives ipplic ition data. 
International Rectifier Corp., El S« 
gundo, Calif 


e Pulse packages for radar transmitters, 
provide trigger or high power pulses, in 
clude charging choke, pulse-forming 
network and pulse transformer in a 
single sealed package. Filtron Co., Inc., 
llushing, L. I., N. Y. or Culver City, 
Calif 

@ Subminiature tube mount and shield 
for round-button bases tubes, permits 


ready access for maintenance. Right- 
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y. 
4. 
cS 
ingle construction 21 ereater fl 
ity im mounting Manufactu 
nnounces new heat dissipating 
for miniature power tubes of 
$26, 829B and 3.29 dimension 
reportedly cuts bulb temperature 
nuch as 100 to 150¢€ Intern 
Electronic Research Corp., 145 


Magnolia Blvd., Burbank, Calif 


@ Sealed potentiometer, Model DP-12, 
cportedly mects MII 
I vpe RA-30 Unit is rated at 4+ watts 
it 40C, derating to zero at 125C, com 
in resistances of 100 to 40,000 ohms, 
with 5 tolerance or better if 

quired. Shaft rotation is 275 degrees 


requirem nts 


Imearity 3 ind resolution 1 1S 
maximum. Unit weighs 1.2 oz. Dale 


Products, Inc., Columbus, Nebra 


e Transistorized servo amplifier, \lodc! 
1800-0300, will operate a size 15 

cycle, 6.1 watt motor. Voltage gain 
is 750 at 34 watts, 200 at 6 watts 
output. Unit weighs 6 oz., measures 


pproximately 14 } n., can 
operate over temperature range of 

55C to 71¢ Input power required 
is 300 ma. at 28 v.d.c. M. Ten Bosch, 
Inc., Pleasantville, N. Y. 


e Printer circuit connectors for 50, 70, 
md = 93-ohm microminiature co-axial 
assemblies, are available for printed cu 
cuit boards vs to in. thick. ‘Techni 
cal bulletin No. 44 gives details. Mi 
crodot, Inc., 1826 Fremont Ave., South 
Pasadena, Calif 


¢ Induction potentiometer, Siz« 
with linearity of 0.1% over range of 
0 to 75 degrees, has input impedance 
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Engineers 


OPPORTUNITIES with 
established flight  re- 
search organization en- 
gaged in all phases of 
flight test work. 


¢€ 
Flight Test 


Engineers with experience in 
flight testing of airframes and/or 


flight control equipment 


Aircraft Structures 


Airframe structural layout and 


stress analysis. 


Instrumentation 


Development and flight test of 
all forms of aeronautical instru- 


mentation. 


APPLY MON TO FRI 
SUBMIT RESUME 


Att. MR. ROBERT STEWART 
OR 


PHONE FOR APPOINTMENT 


RONKONKOMA 9-8086 


RONKONKOMA, WN. Y 


SPERRY 


GYROSCOPE COMPANY 
Division of Sperry Rand Corp. 
MAC ARTHUR FIELD 
RONKONKOMA, L. I., N. Y. 
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WELD STAINLESS ALLOYS 


TO SAVE “) 
AN HOUR. | 


USE... 


, or 
ows 
7+! ponaptt set WELDER 


2 MODELS: No. 55 & 5403 
200-240 V.—60 C.—A. C. 


MODEL 55 — (pictured above) is completely 
portable. Welds combined thickness to 's”. 
Features electronic timing control with solenoid 
contactor. Pre-timing assures uniform welds. 
Weight 26 Ibs. 

MODEL 5403—a production spot welder, also 
has electronic timing control and solenoid con- 
tactor. Water-cooled transformer arms and tips. 


Weight 55 Ibs. 
Stands available for either model 


Contact your local distributor or 
write for further information 


AMPOWER PRODUCTS CO. 


MANUFACTURERS OF THE ORIGINAL AND 
ONLY AMPOWER WELDERS 


P.O. Box 464 Oak Lawn, Ill 


750 ohms, phase shift of five min 


up to 
voltage of 


utes, and maximum null 
| mv. per volt of input. Unit weighs 
7 oz. and can operate up to 70,000 
ft. altitude without pressurization. Dich] 
Manufacturing Co., Finderne Plant, 


Somerville, N J 


Test Equipment 


e Digital ratiometer, 
measures ratio of two dx 


Model R105, 
voltages and 
displavs results to five digits. Operat 
ing range 1s VO.000 to 99.999, accuracy 
is 0.01% of reading, resolution is one 
part in 100,000 
time is 1,000 megohms. Unit operates 
from 115 v., 60 cvcle Electro 
Instruments, Inc., 3794 Rosecrans St., 


San Diego, Calif. 


and average reading 


powc! 


© High frequency transistor tester, called 
l'ransalvzer, measures alpha and alpha 
cutoff of point contact, myunction and 
tetrode transistors. Device employs ex 


Auto-Diesel Engineers have developed piston rings since 
1921 that have met many specific needs. Auto-Diese! Air 
Sealing Piston Rings made of Aircraft Stainless Steel were 
used in world record breaking J-57 Jets. It was necessary 
to have rings that would give outstanding performance, 
because of the terrific speed. Consult our Engineers in 





regard to any ring problem. We manufacture sealing 
rings for actuating cylinders for Jet engines. 


SHORT Runs 


In order to avoid costly delays it is often necessary to 


obtain piston rings on short notices. 


We are set up to 


handle SMALL runs and give FAST service. In addition 


Auto-Diesel 


Piston Rings are sold 


in small runs at 


ATTRACTIVE prices. Find out what we can do for you. 


Write for Details 


THE AUTO-DIESEL PISTON RING CO. 


3139 Superior Avenue * 


Cleveland 14, Ohio 


ilpha 


weep 


ternal oscilloscope to display 
characteristics. ‘Tester 
ing oscillator which operates over fre 
50 ke. to 
biasing and 
transistor and an rf 
detector. Kay Electric 
Pine Brook, N. J 


includes 


quency range of 50 mce., at 


tenuators, d. metering 
circuits for the 
implifier and 


Co., 14 Maple Ave., 


Model 605, for 
resistances to an 
plus 0.05 full 
from 100 


SC lc 


© Resistance bridge, 
checking of 
0.15% 


speedy 
ccuracy of 
scale. Seven ranges 
100 megohms (full 
ible 


Lowest 


ohms to 
ire avail 
resistance is 5 
ohms. ‘Tester is priced at $170 FOB 
factorv. Shasta Division, Beckman In 
struments, Inc., P. O. Box 296, Sta 
A, Richmond, Calif 


measurable 


tion 


e Transistor curve tracer, Model BC 
300, will display family of characteristic 
curves for all types of transistors on a 


Meas 


standard laboratory oscilloscope 


urements can be made in either for 
ward or inverse direction, with grounded 
base or emitter 

Descriptive bulletin is available. Nor- 


den-Ketay Corp., 99 Park Ave., New 
York, N. Y. 


e Radar test set, for complete check-out 
of radar and other microwave transmit 
ters on a production line or in the field, 
is available for three frequency bands 
10 kmc., and 


5.2 to 5.9 kmce., 8.5 to 





ee ae 


includes spectrum 


kmec. Set 


monitor, 
with 


15 to 17 


inalvzer, frequency 


powcr 
meter, gencrators variable 
pulse, saw tooth and square wav« modu- 
tation, 

Test sect 


phase, 50 to 


signal 


103-125 


cvcles, 


from 


oper ites 
1.200 


single 
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measures 214 x 144 x 18 in., weighs frequency range of 55 to 260 me. 


75 |b : : Receiver uses a +16-B planar triode m DYNAMIC 
Kearfott Co., Inc., Western Div., the first RF stage to assure low noise ALTITUDE 
253 No. Vinedo Ave., Pasadena, Calif. figure (under 6 db.) at any frequency 
: . SIMULATOR 


Receiver includes variable bandwidth 
Instrumentation control, squelch and IF gain control FOR TEST AND EVALUATION 
ine Ba 919 Jesup Bla Dive, | OF FLIGHT CONTROL 
Silver Sesing, Md is | ens eee 
> INSTRUMENTS 


e Angular accelerometer calibrator, 
Model AA C-2, for calibrating trans 
ducers over the range of 0.5 to 140 
radians per second squared. Device 
is a torsional pendulum device whosc 


e Magnetic tape eraser, Model 5,000 

provides instantaneous climinating of ' 

material recorded on tape on reels up Simulates actual altitude 
conditions of high performance 


to 16 in. in diameter. Unit weighs 33 . Heeer P : 
Ib., requires 2 kw. of 115 v., 50-60 aircraft or missiles in flight 


vele power. Smaller unit, Model 2,400 Range — minus 1,000 to 80,000 ft 
handles reels up to 9 in. dia., consumes Max rate — 50,000 ft/min 

] kw . weighs 16 Ib Max response 10 cps 

Kinevox Division of Electromation 3 
Co. 116 So. Hollywood Way, Burbank. idjustable Write for Brochure 
Calif Statham Development Corp., 12411 COLOR TELEVISION INCORPORATED 
Olympic Blvd., Los Angeles 24, SAN CARLOS 6, CALIFORNIA 

Visit Booth No, 1065, WESCON, Los Angeles 


period and amplitude of oscillation is 


e Multiple-channel —recording-playback 
heads for magnetic tape, reportedly are 


interchangeable without adjustment. ; +. 
New line includes heads for computer, 
> iam = . 7 
x \ 


Steel-Smooth rubber-to-metal bonding 
with PERMADIZING 


Stillman’s exclusive PERMADIZING 

process provides precise, flash-free 

: ; parts of optical smoothness, and 

a. —_ allows effective sealing even at 

tclemetering, and audio applications. near-zero pressure. Write or call 
i 


J. B. Rea Co., Data Storage Devices your nearby Stillman representative 


Div., 1723 Cloverfield Road, Santa today. He has the full story. 
Monica, Calif. 
e Telemetry receiver, \lodel 1502, for : 

| Ze Stillman RubberCo. 4 


both FM and AM operation over the 
5811 Marilyn Ave., Culver City, Calif. 


23525 Lorain Rd., Cleveland 26, Ohio 


Lae 
ete: * . Tape: . 
Qs! SB ieti ww 


a a ie a nee 
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SYSTENS 


PLANNING 


the basic 
approach 


to missile 


development 


Dr. S. H. Browne (left), Assistant Director of Research, J. H. Carter, 
Associate Director of Research and Staff Scientists P. L. Taulbee and 
E. V. Stearns discuss weapon requirements for defense of 


continental United States. 


The concept of systems planning has many degrees of 
interpretation and application. At Lockheed Missile Systems 
Division it is a primary field of endeavor that is emphasized 
as the optimum method of missile development. 


As applied at Lockheed, it begins with operational requirements 
and covers every phase of the development of a complete 
system through preliminary design. Coordinated creative effort 
is required among scientists and engineers in virtually all fields. 
A number of highly significant new activities will appeal to 
those possessing keen interest in systems planning. 

Inquiries are invited. 


J 
Subbed MISSILE SYSTEMS DIVISION 
research and engineering staff 


LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS * PALOALTO* SUNNYVALE * CALIFORNIA 








MANAGEMENT 
Industry Works Together on VTOL-STOL 


Washington—Recent progress in the other manufacturers are not included The study group method used by 
development of short and vertical take for consideration or that contracts can ONR is the Navy's answer to the prob 
ff airplanes is largely due to the aban not be given outside a chosen circle of lem of shortening the development 
donment of traditional attitudes toward manufacturers vele, and there are indications that 
proprictarv rights by a segment of the It does mean that ONR can select it will be proven within the next five 
urcraft industry 1 small group of contractors with to 15 years 

[his revolution—and major strides proven competence and have them That is the period fixed by ONR 
toward *successful VTOL and STOI work together and share their ideas for the replacement of many important 
designs—was inspired by the Office of ‘ present-day tvpes of aircraft with rad 
Naval Research, which has used the Industry Benefits lly new concepts, including VTOI 


ipproach that five heads are better Once we overcome their apprehen- ind STOL aircraft 


than one sion over proprictary nights,” an ONR All five of the companies in the stuc 
official told Aviation Week, “we can — group have contracts, and most of them 
Study Groups make the contractor sit around a table’ are busv on filving test-bed versions of 


Ihe system is simpk It accom and conduct a detached discussion of such aircraft. Outside the group, there 


plishes research and development in what they know and what must bce are independent projects under way 
critical fields by setting up study done.” ind a few sponsored the military 


groups The official said that cach of the SCTVICES 





In effect, this means the Air Branch — contractors finally finds that he is con 
of ONR hires industry specialists as tributing one-fifth of the new knowl ONR Method 
consultants cdge and getting at least four-fifths in Doak Aircraft Co., a small California 
In the case of VIOL, five com- return designer, has a contract for a ducted 
panies are included—Fairchild Aircraft The result is that a great number of fan experiment and Piasecki Aircraft 
Corp., Vertol Aircraft Corp., Ryan engineering inhibitions are smashed, Corp., last week announced it will de 
Acronautical Co., Hiller Helicopters duplication of effort is avoided, ideas sign ind test a new concept. Piasecki’s 
id Bell Aircraft Corp. This does not ire more freely traded and—most im contract was given by the Navy Bureau 


Army funds 


mean, however, that proposals from  portant—progress is speeded f Aeronautics, although 


Bell XV-3 Undergoes Phase | Tests 


Wingtip housings for rotor systems are removed as Bell XV-3 Convertiplane undergoes Phase I flight tests at the Bell Aircraft Corp. plant, 
Ft. Worth, Tex. Conversions to 15 deg. forward mast angle in flight have been made successfully. Low power requirements in forward 
flight up to 80 kts. are indicated by evaluation flights in helicopter configuration. Autorotation checks from 500 ft. reveal good power-off 
characteristics, company reports. Vibration level is low because of ficxible rotor mountings. Four-place craft was developed by Bell 
and the Air Research and Development Command, for Army. Single Pratt & Whitney engine is powerplant. 
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FACTORY | 
AUTHORIZED 
DISTRIBUTORS 


For Pratt & Whitney Aircraft | 
Engine Parts 


Wherever you fly in the United 
States— North or South, East 
or West—you are within easy 
reach of a factory- authorized 
distributor of Pratt & Whitney 
Aircraft engine parts. 

These approved distributors 
keep adequate stocks of up-to- 
date P&WA factory parts. 
They have facilities, highly 
skilled personnel, and all cur- 
rent P&WA instructions to 
meet your maintenance and 
overhaul needs. 

For factory-fresh parts and 
skilled service to insure the best 
performance from your Pratt 
& Whitney engine, see these 
P&WA distributors: 


PACIFIC AIRMOTIVE CORPORATION 
* Burbank, Calif. 
Branches at: 
ba! Boeing Field, Seattle, Wash. 
® Municipal Airport, Oakland, Calif. 
® Stapleton Airport, Denver, Colo. 


SOUTHWEST AIRMOTIVE COMPANY 


“ Love Field, Dallas, Texas 


NORTHWESTERN AERONAUTICAL 
COMPANY 
*% Holman Field, St. Paul, Minn. 


AIRWORK CORPORATION 
‘ Municipal Airport, Millville, N. J. 
Branches at: 
*® Airport, Newark, N. J. 
® 814 .N. Main St., College Park, Ga. 
\ 5245 Northwest 36th St., Miami, Fla. 
% 5821 Seminary Road, 
Baileys Crossroads, 
Alexandria, Va. 








Pratt & Whitney 
Aircraft 


Division of United Aircraft Corporation 
East Hartford, Connecticut 





as well as moncy from ONR itself are 
included in the program. 

It is basic to the ONR method that 
1 more liberal interpretation be placed 
on the “need-to-know” restrictions that 
have hampered U.S. technological ad 
vances in the past. Like the Air Force 
in its disclosure of previously-secret Sys- 
tems Requirements to qualified manu- 
facturers, ONR now puts a study group 
to work only after a full explanation of 
the state of the art. 


“Systems Analysis” 


In the Navy, this is called a “systems 
inalysis,”” which defines the military 
task to be performed, how an aircraft 
will be integrated into the system and 
what major characteristics are needed 
in the aircraft for the performance of 
its job. 

An ONR spokesman admits that 
such a system has its weaknesses. For 
example, a systems analysis made in 
1940 with a target date of 1950 would 


have ignored such subsequent develop- 
ments as the atomic bomb, missiles, 
ram-jets, turbo-jets and swept-wing de- 


signs. 


Why a Collective Approach 


This illustrates one of the 
why the collective approach, with tal- 
ent enlisted from a number of manu- 
facturers and bolstered by ONR’s basic 
research work in universities and other 
laboratories, promises to speed develop- 
ment. 

Another factor, one on which govern- 
ment officials refuse to be quoted, is 
the natural conservatism of the mili- 
tary commands that use aircraft. In 
general, the aircraft industry is given 
credit for being more progressive than 
its customers. But the procedure in the 
past has hampered design and develop- 
ment of equipment far in udvance of 
published military requirements 

Major problem for the research ex- 
perts has been the job of convincing 


reasons 





Bonn 
are expected to be placed this summer. 


transport types under license. 


German air force. 
vclue of 3.3 million. 


Units Type 


German Purchase List 


First aircraft orders under a program to equip West Germany's air force 
Most of the planes in the defensive fleet will 


be procured from other countries, although Germany will build some trainer and 


The West Germans will get 525 fighter planes free as a starter. 
is providing 450 F-84F's. Last week 49 U.S.-made planes were turned over to the 
They included 29 AT-és, and 20 Piper trainers, all having a total 

Canada will give 75 F-86 Mk. 6 aircraft for day fighter use. 

The purchasing program, still subject to change inasmuch as not all orders have yet 
been placed, calls for the following procurement: 


The United States 


Supplying 
Country: 


Germans will pay: 
in 000 dollars 





226 


137 Nord Noratlas Transport 


Hawker Seahawk 

Fairey Gannet P 
Saunders-Roe helicopter 
Bristol 171 helicopter 
Hunting Percival Pembroke 
Fouga-Magister 

Piaggio 149 trainer 


Sikorsky S-58 
Piasecki H-21 

Bell 47-G 

Hiller 12-C 
Sud-Ouest Djinn 
Dornier DO 27 
Grumman Albatross 
Flight simulators 


Air Force is Lt. Gen. Josef Kammhuber. 





No. American F-86K Sabre.... . .. 


The American-donated F-84F's will be de-mothballed and assembled in Bremen by 
Weserflug AG. Maintenance and repair of piston and jet engines of the air force 
fleet will be handled at Bonn by Daimler-Benz and BMW, and some engines also may 
be built in Germany under license agreements. 

When the German Air Force is in being, it will be assigned to areas now divided 
between the 2nd and 4th Allied Tactical Air Forces 


Italy 
France 
Germany 
license) 
UK 
UK 
UK 
UK 
UK 
Germany 
Italy 
Germany 
US 
,800 US 
600 US 
670 US 
230 France 
19 ,300 Germany 
2,800 US 
13 ,700 Various 


(unde 


Recently-appointed chief of the 
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Helio Buys Plant 


Helio Aircraft Corp., manufacturers of 
the only certificated STOL-type aircraft, 
purchased the plant of Mid-States Manu- 
facturing Co., in Pittsburg, Kan., for 
production of the Helio Courier, as pre- 
dicted in Aviation Week several months 
ago. 

The Courier, designed almost ten years 
ago by Prof. Otto € 
Massachusetts Institute of Technology, 


Koppen of the 


can fly in and out of a space smaller than 
a football field at 30 mph. It cruises at 
165 mph. The aircraft, already in pro- 
duction at the Mid-States plant under 
contract, is available for private and busi- 
ness fliers. Helio has no military con- 
tracts. 

Lynn L. Bollinger, president of Helio, 
said the plant, as well as the company’s 
original factory in Norwood, Mass., will 
do subcontracting for other manufactur- 
ers. At Norwood, Helio makes electronic 
components and conducts product devel- 


opment work. 











idministrators that an 
model should be built 


experimental 
here have been 
instances where good ideas, originated 
single manufacturers, 


urtain of 


and harbored by 
have been kept behind a 
ilence 
Ihe result has been that the 
armed forces were using airplanes fal 
inferior in performance than necessary 
ONR’s open-door 
got its first test on a program 
urcraft instrumentation 
About 20 
companies are taking part in this effort, 
co-ordinated by Douglas Air- 
Another 300 organizations 


policy for con 


m prove 
ed in 1953 urtrame 
which is 
craft (¢ 
are involved, and all of them receive 
reports on new findings as soon as they 


] 
ire discovered 


Instrument Programs 


Goal of the aircraft instrumentation 
program is the design of a new instru 
ment panel that will make it possible for 
students to check out on instrument 
flight after an hour of familiarization 
The Navv’s new T2V trainer will be 
used to evaluate the panel 

\ second program designed to inte 
grate helicopter instrumentation has be 
gun 

Bell Aircraft Corp. figures promi 
nently in this work, and the entire 
helicopter industry probably will take 
part in the program before it is com 
pleted 

ONR’s | stimulation _ of 
STOL, in which the Amy 
prominent role, is expected to get top- 
level evaluation in the near future from 
the Defense Department. A committee 
set up by Dr. Clifford C. Furnas, as- 


work on 
plays a 
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sistant secretary of defense for re- 


carch and development, has been sur- 
ving the entire field and will finish 


month. The document 


, 
report this 


vill be circulated to th« 


rorces 
finalized. It 
most 
mising design po ibilitics both in 


this country and abroad. Dr. James E. 
Lay f ockheed Aircraft Corp 5 


irmed 
mment before it i 


‘pected ti single yut the 


hairman 

\ second major study is that of a 
Penta- 
horten 


ommittee now working in the 
gon on the problem of how to 
the cycle from concept to inventor 


lhe group has examined the ONR pro- 


edure closely and_ has 


evaluation of  variou 


prepared in 
militar ip 
proaches 

(his report is on the desk of Under 
Secretary of Defense Rueben B. Robert- 


son 


Ryan Will Evaluate 
VTOL Cockpit Layout 


Calif.—Rvan Aecronau- 
av irded n An 


covering an exhaustive 


San Diego, 
tical Co. has been 
l orce ontract 
tudv of human factors in cockpit ar- 
rangement and instrument display for 
VTOL type aircraft 

Covered in the contract studies will 
be 
e Control arrangement. 

e Pilot seating. 

© Required instruments for the vertical 
flight component 

e Automatic controls requirements 

Ryan will evaluate the many possible 
onfigurations in a simulator which con 
ists of a suspended cockpit free to move 
through more than 90 deg. in what 
would be an aircraft's pitch and yaw 
ixcs 

Ihe vertical mounted cockpit is con 
nected to an electronic computer which 
in receive signals initiated bv con 
tiol movements in the cockpit and 
translate them into cockpit motion 
Unit also feeds data to the cockpit in- 
strument panel to provide a realistic 
display during a simulated flight 

Simultaneously, the unit feeds infor 
mation into a data recording svstem 
from which performance can be evalu- 
ated 


Russian Helicopter Gains 
FAI Approval of Records 

Che Federation Aecronautique Inter- 
nationale (FAI) has homologated three 
world records claimed for the Russian 
Mi-4 Hound helicopter (AW June 25, 
p. 34). 

I'wo are for altitude—19,472 ft. 
with a payload of two metric tons and 
19,842 ft. with one metric ton—and 
one speed record of 116.3 mph. over a 
310.7 mi. triangular course. 








Throughout 
the West 


Y) 


) 


; 
Denver @ 


@ Ookland 


PAC... the only “factory 
approved” engine overhaul 
shop in the 1] western states 


For fast, efficient service, bring any 
Pratt & Whitney Aircraft engine—from 
the crop duster’s favorite, the **985;" to 
the **4360’’—to PAC, the country’s larg- 
est and oldest engine overhaul facility 

Facilities to handle the ‘‘J-57/’ the 
overwhelming choice of the jet trans- 
port field, will soon be available 


We Proudly Display 
the Pratt & Whitney 
Aircraft Emblem 


Call on PAC for Pratt & Whitney 
Aircraft approved parts 


Lockheed Air Terminal, Burbank, Calif. 
Oakland Municipal Airport, Oakland, Calif 
Boeing Field, Seattle, Washington 
Stapleton Field, Denver, Colorado 


aNalite 


Airmotive 


FACTORY 
APPROVED 
SERVICE 


Corporation 


2940 North 
Hollywood Way 


Burbank, California 





NEW AVIATION PRODUCTS 





Pressure Test 


Pilot pressure suits are quickly given 
preflight check with portable console 
designed to operate with oxygen pres- 
sure in the range of 100-150 psi. Sut 
pressure is indicated on gage, while 
mask pressure is shown on mercury 
manometer. 

Manually operated, quick-acting, 
dump valve is provided which instantly 
releases mask pressure in event of acct- 
dental loss of suit (capstan) pressure. 
Special model of console incorporates 


automatic dump valve for release of 

é' 
Mask pressure 

Available for use with console is a 
portable pressure source consisting of 
high pressure oxygen bottle, regulator, 
hose, and quick connector 

Zep Aero, 109 Sheldon St., El Se- 
gundo, Calif. 


Recording Camera 


Positive interlock prevents double ex- 
posure and new control for even ex 
posure of supplementary data are 
incorporated in an improved version of 


Beattic Varitron Model EF. camera 
laband industrial data recording 


magazines accept both daylight 
darkroom loading spools of 35 mm 

70 mm film. Earlier model Varitr 
film magazines mav be used. Instantai 
ous and time exposure shutters are a 
able and are imterchangeabk Ok 
model shutters mav not be usce 

Photographic Products Inc., 1000 N, 

Olive St., Anaheim, Calif. 


Safety Clamps 


Air duct couplings featuring clamps 
with double-locking safety catches have 
been developed for critical connections 





AMERICAN INERTIA REELS FOR MILITARY 





Advanced-design multidirectional 
shoulder-harness take-up is light 
in weight, may be mounted in 
almost any position 


Check these design 
and operation features! 
Lightest reel—about 1.5 Ibs. 

Thinnest——144”" over-all. 

- Complies with Specification 
MIL-R-8236, Type MA-2. 
Lowest in cost of any multi- 
directional reel. 

Positive in action. Locks instantly 
on primary crash impact. 

Full 18" harness cable travel, 
as called for in Specification. 
Ideal for ejection seats. Locks 
instantly and automatically 
when electrical circuit is inter- 
rupted during ejection cycle. 





Manual control is thinnest ever 
made—only ! thick over all. 
Reel cannot be unloc ked by 
quick retracting movement 

. Can be mounted in almost any 
position, as inertia-locking action 
is controlled by a new inertia 
switch, mounted independently 


| ee 


AND COMMERCIAL AIRCRAFT 


wr 


of reel. The lightweight switch We 
will operate several reels 


Reel can be disassembled and ype 
Write for full details today. 


overhauled by user without 
returning it to factory for recal- 
ibration. Only the trouble-free 
inertia switch is factory-sealed. 
Design incorporates suggestions 
of aircraft manufacturers. Alir- 
craft engineers available for 


consultation 


Monval Control 


13. Uses same mounting-hole spaces 


. Samples available for your 


also make Uni-directional Reels con- 
forming to Specifications MIL-R-8236, 


AMERICAN 
3 7 a te 


WORLD'S LEADER IN PUBLIC SEATING 


Mode! 20 


Inertia Reel 


Inertia 
Switch 


as other reels of our manufacture 


development work 


MA-! and AN-R-29, Amendment 2 


GRAND RAPIDS 2, MICHIGAN 








AVIATION WEEK, August 20, 1956 








in jet bleed air ducts. In the event of 
1 locking bolt failure a barbed tang 
maintains the seal. The bar is drawn 
into position as the bolt is tightened 
and may be released by thumb pressure 
after the bolt is unlatched. The safety 
feature adds .004 lb. to the weight of 
the coupling. There are 13 sizes ranging 
in weight from .40 Ib. for a two mch 
issembly to .96 lb. for the six inch size. 
The couplings are designed for continu- 
us use at 250 psi. and 750°] 

Aircraft-Automotive Division, Surface 
Combustion Corp., 400 Dublin Ave., 
Columbus 16, Ohio. 


oo 


Solenoid Pilot Valve 


Three-way solenoid operated pilot 
1S qualified iccording to MIL-V 


JA, weighs seven ounces and is de 


signed for a maximum leakage of five 
cubic centimeters per minute. ‘They ar 
suitable for service up to 3,000 psi at 
unbient temperatures 


0») | to 275 I. 


ranging trom 


Standard units are available with 
porting per AND10056-4 with the 
option of manual override 

Ihe solenoid is a continuous duty 
tvpe with an operating range of 15-30 
volts DC and a maximum drain of 1.0 
imps at 65 | 

Fisher Controls Inc., 1222 Seventh 
St., Santa Monica, Calif. 


Fuel Boost Pump 


Model RR-11650 fuel booster pump 
for high-octane gasoline or JP-4 is 
totally submerged unit for transferring 
fucl between tanks or boosting the 
liquid to the engine svstem of heavy 
planes 

It is d signed to sCpal ite Vapol 
bubbles from fucl, has a main centri 
fugal type impeller ind a \ ipor separat 
ing impeller on the motor shaft 

Performance is 42,000 pph. at 15 
psi. minimum 

Ihe 2.75-hp motor, 200 v.a. 400 
ps., three phase 5,400 rpm., 1s cooled 
by direct imside and outside contact 
with fuel 

Lear-Romec Division, Lear, Inc., 
Elyria, Ohio. 


Thermocouple Reference Junction 
Miniature 


thermocouple reference junction, re 


multichannel ho 


ported to be rugged enough for missile 
use, operates from a rd ind is 
table to 1.51 Any tvpe of junctions 
can be specified, including iron-contan 


tan, cromel-alumel, copper constantan 


Amoux Corp., Dept. AW-7, Box 
34628, Los Angeles, Calif. 


Vibration Tester for Chamber 
Model C25HB oil-cooled clectrodv- 


namic vibration exciter, designed 


pecially for usc ronmental 


SOUTHERN CALIFORNIA 
COOPERATIVE WIND TUNNEL 


CONVAIR - DOUGLAS - LOCKHEED 
McDONNELL 


NORTH 


AMERICAN 
CALIFORNIA INSTITUTE OF TECHNOLOGY 


@ 40,000 H. P. 


@ 64 mammouth fan blades 
by Hartzell 


wf 


((252e PROPELLER. INC. (mil 
“Piqua, Ohio, U.S.A. 





chamber. Unit can be continuously 
operated at full-rated sinusoidal force 
output of 3,500 or 5,000 Ib. and equiv 
alent acceleration range from five to 
2,000 cps. at simulated altitudes from 
0 to 125,000 ft., relative humidities 
from 0 to 95% and temperatures be- 
between 100F and +300F. 

Che exciter can be rotated 90 deg. 
and operated in any position. 

MB Manufacturing Co., a Division 
of Textron, Inc., New Haven, Conn. 


Control Valve 


Small flow control valve series with 
differential area pistons are designed for 
working pressures up to 6,000 psi. Dif- 


ferential area piston eliminates need 


stroke 


> seconds. 


for loading regulator and_ will 
fully in either direction in 0 
Open-on-air-failure or close-on-air fail 
ure action plus interchangeable valve 
trim in C, .005 to 2.5 are also available. 
Offset globe or angle bodies are featured 
with body rotatable in 90% 
increments for piping convenience. 


sections 


the Annin Company, 6570 E. ‘Tele- 
graph Rd., Los Angeles 22, Calif. 


ALSO ON THE MARKET 





Kelon-T electrical spaghetti sleeving 
insulation is unaffected by a 
range of ambient temperatures, pres 
sure altitude and humidity; remains 
scrvicable at temperatures from —90C 
to 250C. It is available in a variety 
of standard colors in cut lengths or on 
spools of 200 ft. lengths Or longer; SIZes 
range from #26 to #8 and larger 

Shamban Engineering Co., 11617 West 
Jefferson Blvd., Culver City, Calif. 


WwW ide 


Headloupe #502 can be easily moved 
in or out of position and can be worn 
over personal glasses. Item is made in 
two powers: 1%4 diopters, 13 in. focal 
range; 242 diopt 9 focal ge.— 
ange; 242 pters, 9 in. focal range 

Safety Division, Boyer Campbell Co., 
6540 St. Antoine, Detroit 2, Mich 


Portable hydraulic circuit tester, model 





Group. 


Salary Open. 


confidence. 


lv. Dept 





established west coast missile firm 
needs 


Engineering Executive 


for 
newly-formed systems group 


A well-established, major West Coast missile firm 
has an opening for one exceptionally well-qualified 
executive engineer for its newly formed Systems 


This position involves the specification of equip- 
ment on a systems basis... monitoring of develop- 
ment of systems components, and responsibility for 
embodying these components in complete systems. 

The man for the job must have broad experience 
in analysis of complete weapons systems with 
emphasis on dynamics, electrical and electronic sys- 
tems evaluation, and automatic checkout equipment. 


A liberal relocation allowance will be paid to 
Southern California. All replies treated in strict 


Please send your resumé to: 


P-2645, Aviatio 


P.O). Hox 





n Week 


New York 36, N. Y. 








P'T-50-B, weighs 19 lb. and is contained 
in a reinforced 7x1 1x$}-in.) 
with carrving handle. Pressure range of 
300 to 2,000 PSI, maximum flow of 
50 GPM and temperature gage reading 
from 60 to 220 F. Unit simultaneously 
measures tempcrature, 
flow from any component port m a 
hydraulic svstem.—Schroeder Brothers 
Corp., 3116 Penn Ave., Pittsburgh 1, 
Pa 


Case 


pressure and 


Saf-Ears, custom fitted noise repelling 
plastic ear plugs for industrial and mil 
itary use, are designed to reduce noise 
to a safe level for personnel. ‘Two types 
of materials are used: one for reduction 
of certain low frequencies and another 
for low and middle frequencies 
Hartford Ear & Acoustic Research 
Laboratories, 190 ‘Trumbull St., Hart 
ford, Conn. 


Type QHGR-750 Model 1, governor 
controlled continuous duty DC drive 
motor, has —.3% speed variation; it is 
designed for high shock and vibration 
applications 

A gear train reduces shaft speed from 
7344 to 1836 RPM. Average efh 
ciency of unit is 48% with a maximum 
current of 6.3 amperes 

Weight: 24 Ib.; diameter: 23 in.; 
overall length with gear train and gov- 
ernor: 5% in.—John Oster Manufac- 
turing Co., Avionic Div., Racine, Wis. 


Model 5 vibraswitch malfunction de- 
tector picks up trouble in rotating and 
reciprocating machines, responds to 
slight increases in roughness or vibra- 
tion, and causes shutdown before fail 
ure occurs. Unit covers all types of ro 
tating equipment at speeds up to 158, 
000 rpm. Switch contacts are SPDT, 
split-contact NO, or split-contact NC 
rated at 7A up to 440 V.A.C.—Beta 
Corp., Forest Avenue at Ridge Rd., 
Richmond 26, Va. 


Automatic Radioassay Systems for 
counting and recording data on large 
numbers of radioactive samples. Svys- 
tem also helps fuel power reactors for 
the aircraft industry, analyzing distri- 
bution of neutrons inside a reactor.— 
Berkeley Division of Beckman Instru- 
ments, Inc., 2200 Wright Ave., Rich- 
Calif. 


: 
mond 3, 


Constant speed drive test stand (SID100) 
can simulate actual flight conditions by 
duplicating variations in engine speed 
to test their effects on aircraft constant 
speed drives. 

Machine is designed to maintain any 
set speed at a constant value within 
close tolerances over entire operating 
range of from 200 to 8,500 rpm.—Greer 
Hydraulics, Inc., New York Interna- 
tional Airport, Jamaica 30, N. Y. 
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Lockheed Fuel Dumping Tests 
Add to Safety Margin In 1049G 


Burbank, Calif.—Lockheed Aircraft 
Corp. has run a series of tests on fuel 
dumping in abnormal configurations, 
though not required by CAA, to ascer 
tain effects of fuel dumps in other than 
certificated configurations 

CAA certification of the X Model 
1049G, which uses the same wing, 
cowl and flap as earlier models, calls 
for fuel dumping in the clean con- 
figuration, at speeds approximating 150 
mph. IAS 

Lockheed’s tests were run on a pro 
duction model of the same type as an 
lirliner which recently caught fire and 
crashed during fuel dumping operations 


off New York 


Fourteen Tests 


lourteen tests were run during one 
irplane flight Although the usual 
Lockheed practice is to use fuel when 
investigating fucl dumping, in this case 
vater dyed red and with detergent and 
foam suppressor additives to approxi 
mate the surface tension of fucl, was 
used 

On the airplane, chalk base com 
pound was painted to record how much 
liquid or spray touched the structure 
ind where 

fests were run dumping from the 
inboard chute on the left wing, and 
from the outboard chute on the nght 
wing. In some tests, No. 2 engine was 
windmilled in conditions approximat 
ing, so far as is known, those of the 


irliner at the time of the crash 


Airflow Patterns 


\crodynamics specialists investigated 
inv possible difference in airflow pat 
terns on left and right sides of the 
airplane due to propeller slipstream, and 
certified that the outboard-one-side-and 
inboard-the-other conditions were valid, 
that airflow patterns remained substan- 
tially similar on each side 

Dumps were at combinations of con 
figuration and airspeeds. Flap settings 
were at 60% (takeoff) and full up, gear 
was up and down, and on the outboard 
dump chute tests, the landing light 
6 ft. forward, 1 ft. outboard) of the 
dump chute was extended 

On the inboard dump chuts—mechan- 
ically operated with a Geneva switch 
controlling the sequence of first, chute 
extension, and second, opening fuel 
dumping valves—tests were run with the 
flaps at 60% gear up and down, No. 2 
engine windmuilling at 2,350 rpm. (flat 
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pitch), and at 1,500 rpm. (coarse 
pitch) 

In another test, flaps down 60 
and gear down configuration was tried 
with deliberate dumping during the 
retraction of the dump chute. In this 
case, spray records showed on_ the 
trailing edge, middle and leading edge 
of the flap underside with several small 
dots recorded in the flap well. How 
ever, none of the spray records was in 
a position or concentration which 
would endanger the aircraft or pro 
mote a general wing fire 


Flap Vortex 


Iests on the fixed outboard chute, 
which is electrically switch operated to 
open the dump valves and is located 
between the junction of the inboard 
end of the aileron and outboard edge 
of the flap, showed that with the flaps 
it 60% a vortex is generated and creates 
i distortion of the fuel dump plume, 
recording a sprav of fuel on the upper 
side of the extreme trailing edge of the 
flap, but which is small in area and 
concentration Also, extreme aileron 
deflections were applied during a pump, 
without abnormal distortion of the 
plume bevond that of the flap down 
vortex 

At low airspeeds gear extended and 
flap down during dumping, local ai 
stream velocity is below normal, 
sulting in small sprav patterns on the 
underside of the flap trailing edge, 
ibout 1S in. wide and low in concen 
tration 

Additional tests were run bv the 
Lockheed powerplant wind tunnel. A 
1/10th scale model was constructed 
of the inboard chute area, and fuel was 
used and ignited in various tests. ‘The 
normal pattern of airspeed over 100 
mph. blowing out continuous ignition 
fires held truc 

Single ignition of fuel being dumped 
at speeds over 100 mph. resulted in 
flame propagation failing and the fire 
blowing out. The scale section tests also 
were run with gear and flaps at various 
scttings 


Produce Spots 


In all, tests showed that a combina- 
tion of windmilling engine, flap at 60% 
(takeoff) setting and gear extension 
were needed to produce any spots at all 
on the airplane while dumping with the 
chute in the normal extended position. 

The inboard chute dumps the main 


ENGINEERS: 


Aerodynamics & Propulsion 


If you can 
do original 
work 


- « « you should consider The 
Johns Hopkins University 
Applied Physics Laboratory 
(APL), where creative ideas 
are recognized and supported. 


The Laboratory is primar- 
ily concerned with research 
and development of guided 
missile systems. A _ sizeable 
program of fundamental re- 
search is concurrently in 
progress. 


APL is_ responsible for 
technical direction of the 
Navy’s Bumblebee guided mis- 
sile program. Developments at 
APL include the first super- 
sonic ramjet, and the missiles 
TERRIER, TALOS and TAR- 
TAR. 


A distinguishing feature of 
the Laboratory is the self- 
dependence of the profes- 
sional staff members, who 
work in an atmosphere of 
free inquiry and are unham- 
pered by the usual adminis- 
trative details. Problems are 
attacked by teams, each of 
which maintains a fine bal- 
ance between research and 
engineering. The team ap- 
proach allows each member 
to acquire broad knowledge, 
find his creativity heightened. 


The locations of the Lab- 
oratories in the Washing- 
ton D. C.-Baltimore periphery 
place staff members near fine 
housing in all price ranges, 
recreational and cultural fa- 
cilities. Moving expenses paid 
in full. Liberal educational 
benefits for study at a num- 
ber of excellent universities 
nearby. 


OPENINGS EXIST IN 


DEVELOPMENT: stability and con- 
trol analysis; ramjet engine design 


RESEARCH: interference and heat 
transfer phenomena; hypersonics, 
turbulence, shock wave phenom- 
ena J 

For additional information write 


Professional Staff Appointments 


The Johns Hopkins University 
Applied P hysics Laboratory 


8615 Georgia Avenue, 
Silver Spring, Md. 








ENGINEERS... 
LOOK TEN YEARS AHEAD! 


Lid i ._ 


A Douglas engineer lives here 


3 Will your income and location 


allow you to live in a home 
like this...spend your 
leisure time like this? 


= They can...if you start your 


career now at Douglas! 


Take that ten year ahead look. There's 
a fine career opportunity in the engi- 
neering field you like best waiting for 
you at Douglas. 

And what about the Douglas Aircraft 
Company? It’s the biggest, most suc- 
cessful, most stable unit in one of the 
fastest growing industries in the world. 
It has giant military contracts involv- 
ing some of the most exciting projects 
ever conceived... yet its commercial 
business is greater than that of any 
other aviation company. 

The Douglas Company’s size and 
variety mean that you'll be in the 


DOUGLAS — 
aoe ~ roy First in Aviation 


work you like best — side by side with 
the men who have engineered the finest 
aircraft and missiles on the American 
scene today. And you'll have every 
prospect that ten years from now you'll 
be where you want to be career-wise, 
money-wise and location-wise. 

For further information about opportunities 
with Douglas at Santa Monica, El Segundo and 
Long Beach, California and Tulsa, Oklahoma, 
write today to: 

DOUGLAS AIRCRAFT COMPANY, INC, 

C. C. LaVene,. 3000 Ocean Park Blvd. 


Santa Monica, California 


SS 








FLYING DIRECTORY 


Get your FREE Aeronautical 
Planning Chart of the U.S. 


AVIATION WEEK offers 

this valuable U.S. Coast and Geodetic 
cross country flying aid free 

with your copy of 

the NEW AIRPORT AND 

BUSINESS FLYING DIRECTORY 


ANNOUNCING 





THE ALL NEW 1956-1957 AIRPORT AND BUSINESS FLYING DIRECTORY 


Just off the press . .. an accurate and detailed 276 page handbook of 


thousands of business flying’s vital facts and figures. 


This business flying handbook has been designed to meet the need expressed in you: 
letters and personal interviews for a ready reference of the latest full-scale information 
about business flying and airport facilities , .. only $4.00. (We will bill your company 
if desired). LAST YEAR MANY ORDERS WERE UNFILLED DUE TO EARLY “SELL OUT." 
BE SURE YOU GET YOURS. . . . FILL OUT COUPON AND MaAIL IT NOW. 


FEATURES: 


EDITOR’S REPORT: Including the latest technical and 
business developments along with a forecast of future 
trends 

EQUIPMENT: Pictures, detailed descriptions and specifi- 
cations of new aircraft and engines. 

AIRCRAFT CONVERSION: Includes a 2-page specifications 
table, especially compiled by the editors, lists the major con- 
version centers, technical data on the business-liners they 
produce, the number flying and current prices. 

AIRPORTS AND FACILITIES: 6,000 up-to-date airport list- 
ings and thousands of airport and flight facts are provided 
including locations, number and type of runways, lighting 
and field markings, approach obstructions, radio and weather 
facilities, repair and hangar facilities, out-of-state fuel taxes, 
restaurant and overnight service, etc. 

CAA, TRAFFIC, WEATHER, COMMUNICATIONS INFOR- 
MATION: ‘Maps of CAA regions and offices, air defense iden- 
tifications zones, U.S. Weather Bureau information and office 
phone numbers. 


MAIL COUPON NOW! 


AIRPORT AND BUSINESS FLYING DIRECTORY 

330 West 42nd Street, New York 36, N. Y. 

Please send my copy of the AIRPORT AND BUSINESS FLYING 
DIRECTORY ond free aeronautical chart of U.S. to the following 
oddress: 


Nome: 





Address: 








City: 





Company 


Aviation Interest: 





Bill Company Check enclosed $4.00 enclosed 





EMPLOYMENT OPPORTUNITIES 
2 - - (No. 1 and 2) tanks. The flap-down 
engineers ess «@ physicists conhguration produced vortex gencrated 
spots while outboard chute dumping 
Was in progress, but with no appreciablk 


~ 7 ‘ , 
| effect from extreme aileron deflections 
VEW O hi 0a | as would be encountered in steep turns. 
The outboard chute dumps No. 3 and 


4 wing tanks. 


Continuous and single ignition of 
fotoro a4 in vere! fucl dump plumes showed that a reason- 
able airspeed would cause flame propa 

A 


gation failure and blow the fire out. 
Continuous ignition would not sup 
port a fire even in the completely dirty 
configuration at airspeeds a safe margin 
above the stall point, Lockheed con- 
cluded from the tests. 





ALPA Proposes Rules 


To Prevent Collisions 


WORK IN A VACATIONLAND s Chicago—Air Line Pilots Associa- 


( famil ill d d livi ) tion’s air trafic control committee at 
your tamily will love year-roun outdoor iving g a three-day meeting here drew up 26 
WHILE YOu ADVANCE YOUR CAREER * ‘ | recommendations on trafic contro] for 
submission to the organization’s board 
This new Motorola Research Laboratory is expanding— | of directors. 
creating outstanding career opportunities for engineers, ; The ALPA trafic control committec 
working on military research and development principally 4 
related to guided missiles and weapons systems. You'll | vestigating committee concerned with 
enjoy working in air conditioned comfort and well instru- the collision of a TWA Constellation 
mented laboratories ... with liberal employee benefits, = and a United Airline DC-6 over the 
including an attractive profit sharing plan. : Grand Canyon on June 30 
Here in relaxing Riverside you'll find planned communities, ). : 
with modern shopping centers, advanced schools, and many The meeting was called because of 
fine buys in homes available (moving and travelling expenses 
paid for family). Living will be easier and more fun in River- 
side, where there's more room to grow. 





met jointly with the organization’s in 


the association’s “conviction that the 
Grand Canyon accident was permitted 
: to occur because of obsolete air trafhx 
. trol tems and regulations based 

MOTOROLA IN RIVERSIDE HAS OPENINGS FOR: - -- "a ant ee 
Electronic Engineers, Mechanical - Engineers, Physicists | Among the recommendations ALPA 

and Mathematicians. a 

said were “immediately implementa 


Research Laboratory ble” are those which would 
Military Operation Analysis Microwave Systems ) | e Prevent any air carricr pilot from 
Analog Computor Flight Simulation Missile Systems wy operating IF R in uncontrolled airspace 
Digital Computor Analysis Circuit Design y— ‘ e Eliminate 1000-ft. on-top clearances, 
Digital Computor Design Servo Mechanisms substituting 100% IFR above 9.500 
Synnnies Anaipete Ramphyeies ft. east of the 100th meridian, and 


pretueouition write to: 4 above 14,500 ft. west of that meridian. 
C. Koziol { ; @ Raise VFR minimums in controlled 


ws * = 
8330 Indiana Ave., Riverside, Calif airspace to 1,500 ft. and 5 miles, and 


sect the minimums clsewhere at 1,500 


Excellent opportunities in PHOENIX and CHICAGO agen gsr 
OPENINGS IN PHOENIX OPENINGS IN CHICAGO | @ Require control zones at all airports 


with instrument approaches 
e Allow controllers to climinate VFR 





Electronic Engineers, Mechanical Engineers, Challenging positions in Two-Way 

Physicists, Metallurgists & Chemists. Ciciiitaadattitian, Citeiiiiie 

RESSAREH LASSRATERY SE-CONSUCIOR GHISION Sila . ‘ trafic where IFR approaches are being 

Microwave Antennas Transistor Application Radar and Military equipment, 5 
Pulse and Video Circuitry Transistor Devices Television (Color), Radio Engineer- conducted 

Radar Systems Design Solid State Physics here e Eliminate VFR climb and descent 


Circuit Design Physical Chemistr ing and Field Engineering. 
Electro-Mechanical Devices roo ans eet . is part of an IFR clearance 


Systems Test nd ~ “ ° 
Transist Prod E For above positions write: ¢ Implement speed control at all high 











For above positions write: For above positions write: —_ oe density trafic areas. 
= pate pene Dept. G Long-range recommendations of the 
3102 N. 56th St., 5005 E. McDowell Rd., 4501 Augusta Blvd. ALPA committee covered traffic infor- 
Phoenix, Ariz Phoenix, Ariz. Chicago 51, tlt. mation and communication,  installa- 
tion of configuration. 

A lighting, improved cockpit visi- 


MOTORO A bility, development of an anti-collision 
} device, upgrading controllers in high- 
density areas, and development of accu- 
rate altimeters. 
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Baker Wants Air Tax 
Spent for Control 


Use of revenues from the 10% airline 
transportation tax for unprovement of 
air trafhe control has been proposed by 
G. IT. Baker, National Airlines presi 
dent, in a letter to Sen. George 
Smathers (D-Fla 

Baker recommended that Civil Acro 
nautics Administration and Civil Acro 
nautics Board be given jurisdiction for 
idministration and expenditure of the 
funds 

The domestic air transportation tax, 
he wrote, was imposed during World 
War II to discourage unnecessary per 
onal travel and now should be used for 
he benefit of the traveling public which 
vs it 


1) 
i 


Certificates of 
Necessity 





The Office of Defense Mobilization 
has awarded Gencral Electric Co., of 
Evendale, Ohio, a certificate of neces- 
sity for accelerated tax amortization in 
the amount of $19,176,414. ‘he certifi- 
cate is for a supersonic test facility, and 
S0% of the amount is cligible for rapid 
depreciation Another certificate was 
iwarded General Electric for an clec- 
tronic devices facility in Pinellas 
County, Fla. 

The certified amount for this facility 

$4.984.500 and 75% is allowed at 
the rapid rate 

Other certificates for the period Junc 
28 through July 11 are 


Westinghouse Electric Corp., 
Mad n tary electror equipment 
000 certified with 45 illowed 
Pioneer-Central Div. Bendix Aviat 
Corp Davenport lowa, research and de 
lopment $172,800 ertified with 10 
owed 
Fairchild Engine Div., iirchild Engine 
ind Airplane Corp., Deer Parl Nw. ¥ mili 


ertified with 


ry aircraft engines, $3 
; il ved 

Siegler Corp., Anahe 
lectron equipment, $375,000 ce 

) illowed 

United States Testing Co., Hobo! 
military electronic equipment, $18,5 

ed t 
Gladden Products Corp., Glendale, Calif 
military iircraft parts $32,889 certified 


h 65 illowed 


with 70 allowed 

Universal-Cyclops Steel Corp., Titusville 
Pa., military aircraft engine parts, $642,700 
ertified with 65 illowed military air 
raft engine parts, $917,950 certified witl 

illowed 

Boeing Airplane Co., Seattle, Wash., mili 

ry aircraft, $2,275,805 certified with 65 
illowed 

George L. Nankervis Co., Detroit, Mich 

litary iircraft engines test facilities 

53,471 certified with 50 allowed 

Robertshaw-Fulten Controls Co., \na 
heim Cal research ind development 
$170,000 certified with 50 allowed 
Standard Pressed Steel Co., Jenkintown 

anium fasteners for military aircraft 

2,635,300 certified with 65% allowed 

Kearfott Co., Ine., Little Falls y. = 
scientific instruments $111,241 certified 
with 65% allowed 
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EMPLOYMENT OPPORTUNITIES 


GUIDED MISSILES 


offer unusual 
Job opportunities 


The development, engineering and manufac- 
ture of guided missiles offer many interesting 
and challenging problems to technically trained 
people. Missile engineering is a new, dynamic 
business with long-term potentials and oppor 
tunities for those who get in on the ground 
floor. 

This business of the future, while engaged 
in developing one of our nation's most im- 
portant weapons systems, has many long-range 
commercial applications. 

We, at Bendix Products Division—Missiles, 
are fortunate thot, as prime contractor, we 
have the complete responsibility for one of 
the most important and successful missiles in 
the country. 

A thirty-six-page book, “Your Future in 
Guided Missiles", describing in detail the 
many phases of our guided missile operation 
and the job opportunities available to you, 
will be sent to you on request. Write for your 
copy today. BENDIX PRODUCTS DIVISION—MIS- 
sites, 406E, Bendix Drive, South Bend, Ind. 


UR 
SL A EC LTE TS ww p 
GUIDE 
wise 


Borst” 


ELECTRONIC GUIDANCE 
MISSILE SYSTEMS TESTING 
STEERING INTELLIGENCE 
QUALITY CONTROL 
SYSTEMS ANALYSIS 

TEST EQUIPMENT DESIGN 
PROPULSION & HYDRAULICS 
RELIABILITY 

MECHANICAL DESIGN 
COMPONENT EVALUATION 





EMPLOYMENT OPPORTUNITIES 


Leonardo Da Vinci's experiments 
in flight and his insight which 
approached prophecy, are re- 
vealed in manuscript notes, 
written by him in reversed mir- 
ror-image writing. (To read in- 
scription place mirror upright 
above top line.) 


————_ 
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Leonardo Da Vinci would have felt at 
home at Farnsworth where facilities for 
research, development and production 
translate: dreams like his into realities. 


Take, for instance, guidance and control 
systems for such missiles as TERRIER, 
TALOS, SPARROW and others. Farns- 
worth’s ability and capacity to reproduce 
Leonardo's “instrument with all its move- 
ments” is an established fact. 


That's only one phase of our many ac- 


tivities. Others include missile test equip-. 


ment systems, microwaves, radar and 
counter-measures, infra-red systems, in- 
dustrial electronics, antennas, transistor 
ere pulse circuitry and packaging . 


ENOUGH HERE 
TO CHALLENGE A 
HUNDRED DA VINCIS! 


You, too, will feel at home at Farnsworth where your 


résumé w 


ill receive prompt, confidential attention. 


Address Technical Employment Director 
FARNSWORTH ELECTRONICS COMPANY, FORT WAYNE, INDIANA 
A Division of International Telephone and Telegraph Corporation 


WHO'S WHERE 





> 


Continued from page 23) 


tional Civilian Service award by Brig. Gen 
J. S. Holtoner. Mr. Fonda risked his life 
to rescue an Air Force pilot from the wreck 
of a crashed airplane near Edwards 


\FB on Dec. 22, 1954 


Changes 


Henry I. Harrison, director-meteorolog 
and ‘T. M. Plunkett, weather control man 
ager, United Air Lines 

Andrew McClements, helicopter develop 
ment manager, Bristol Aircraft Ltd., Eng 
land 

Andrew W. Hughes, comptroller, Rheem 
Manufacturing Co., New York, N. ¥ 

Thomas Fitzgibbon, chief design engi 
neer, and John Dannan, assistant chief en 
ginecr, Hydro-Aire, Inc., Burbank, Calif 

Frank Nelson, manager-industrial supply 


operations, Garrett Corp., Los Angeles 


Calif 

Dale S. Richins, chief metallurgist, Mer 
cast Manufacturing Corp., La Verne, Calif 

Peter R. Eaton, manager of public rela 
tions, North America, Lufthansa German 
Airlines 

Joseph L. 
vision, Hoffman Laboratories, Inc., 
gcles, Calif 

William M. Duke, 
litan ICBM _ program, 
Corp., Los Angeles, Calif 

Miguel Pombo, U. S. regional manager, 
Avianca (Colombian National Airways 

Leigh Clayton, European area enginect 
Stockholm, Sweden), Logistics Research, 
Inc., Redondo Beach, Calif 

Robert C. Smith, treasurer, Chase Brass 
& Copper Co., Waterbury, Conn 

Robert E. Waltz, station manager (St 
Croix, Virgin Islands), Pan American W orld 
\irways \lso: Richard J. Abbott, trafh 
representative, PAA Latin American Divi 
sion (Idlewild airport, N. ¥ 

Air Vice Marshal John L. Plant (RCAI 
ret.) has joined Collins Radio Company of 
Canada Ltd., Ottawa 

Murray Berkow, assistant sales manager 
and Lou Helmuth, assist 
Republi 


Dooling, director-contracts di 
Los An 


program director 
Ramo-W ooldridg¢ 


capons systems, 
mnt sales manager-administration, 
Aviation Corp., Farmingdale, N. ¥ 

F. S. Gais, chief reliability engineer 
Missile Engineering Division, McDonnell 
Aircraft Corp., St. Louis, Mo 

John K. Cochran, manager-production 
Fiber Glass Division, Pittsburgh, Plat 
Glass Co., Pittsburgh, Pa 

James J. Ward, assistant division manager, 
ind Charles A. Kerner, chief engineer 
\naheim Division, Northrop Aircraft, Inc., 
Hawthorne, Calif 

Col. George E. Bostwick, Air Force plant 
representative, Convair, San Diego, Calif 
He replaces Col. J. F. McCarthy, Jr., wh 
has been assigned to the Air War College 

J. E. Harling, operations manager-manu 
facturing and purchasing, Air Logistics 
Corp., Pasadena, Calif 

John E. Clute, Jr., manager, Thiem Indus 
trics, Inc., Gardena, Calif. Also: Byron I. 
Foreman, chief production engineer, and 
William Lanquillon, superintendent 
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Positions Vacant 
Positions Wanted 
Part Time Work 


NATIONAL 


DISPLAYED 


ted on request 


} columns—30 inches to @ page 
Subject to Agency Commission. 


appearing on other than @ contract basis Contract rates 


COVERAGE The advertising rate is $27.60 per inch for all advertising 


EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section inciude all employment opportunities—executive, management, technical, selling, office, skilled, manual, ete. 


Civil Service Opportunities Employment Agencies 
Selling Opportunities Wanted Employment Services 
Selling Opportunities Offered Labor Bureous 


RATES ——— UNDISPLAYED 


$2.10 per tine, minimum 3 tines To figure advance payment 
count 5 average words as a line. 

Box Numbers—counts as | line 

Position Wanted ads are '> of above rate 


An advertising inch is measured %” vertically on « column Discount of 10% if full payment is made in advance for 4 con 
asertior 


secutive in tion 
Not subject to Agency Commission 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N.Y 














TEST ENGINEERS 


DO YOU LIKE YOUR 
ENVIRONMENT? 


Investigate the Environment created at 
AC for its Advanced Development Pro- 
grams on Missile Guidance and Air- 


craft Fire Control Systems. 


OUR 
ENVIRONMENTAL 
LABORATORY 


is one of the most Versatile Laboratories in 
the country and is in the process of a 
Major, Permanent Expansion. Men hired 
will enjoy working with the finest of test 
equipment and facilities, together with 
top men of the field 











We are currently engaged in the following 
Types of Test Activities: 


VIBRATION TESTING 
COMPLEX WAVE ANALYSIS 
LOW TEMPERATURE - ALTITUDE 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 


Write Mr. J. Heffinger 
Supervisor of Salaried Personne! 


AC 
The Electronics Div. 


General Motors Corp. 
Milwovkee 2, Wis. 


AERONAUTICAL ENGINEER 
An Eastern University has opening 
for head of established helicopter 
and VTOL Research Program. 
s mmensurate with experience and ability 
Please write 
P.2566, Aviation Week 
Ad Div. P.O. Box 12, N. ¥ 6, N. Y 





HOW TO MAKE SURE HE’S A 
SKILLED PILOT! ee 


Just contact “‘P-E-A"’ we'll supply exactly the 
man you want carefully screened, selected, psy 
chologically tested safe! Complete consultation 
service 
PILOTS EMPLOYMENT AGENCY 
Teterboro (N.j.) Airport, ATias 8-1214 
Lockheed Air Term., Burbank, Cal., THornwall 4-3646 











AIRCRAFT JET FUEL SYSTEMS ae 


AUTOMOTIVE COMPONENTS > 








Provides MIDWEST Opportunities for 
Experienced Engineers 


In South Bend, hundreds of professional people 
hove found o community odequotely satisfying 

for a highly educated woy of life. Notre Dome 
Is an excellent center for technical, grodvote 
study, os well as affording cultural opportunities. 


Immedicte openings available in research, design, 

test and development: 

Electro-Mechonice! Design 
Magnetic Amplifiers 
Nucleer Control Applicetions 
Rocket Circuitry 
Servo-Mechonisms 

Systems Evaluation 
Thermo-dynomics 
Transistori zation 

Vibration Analysis 


Computer Applicetions 
Heot Tronsfer 
Stress Anol ysis 


AIRCRAFT LANDING GEAR - > Structure 


Systems and Component Design of 
Testing 


Conventione! Brokes 
Hydraulic Systems 
Mechonice! Design ond Test 
Power Brake Reseorch 
Power Steering 


If you are interested in any of these engineering 
projects, send a summary of educetion ond ex- 
perience to: 


Technical Employment, 

Department A-2, 

BENDIX PRODUCTS DIVISION OF 
BENDIX AVIATION CORPORATION 
40! Bendix Drive 

South Bend, Indiane 





AVIATION WEEK, August 20, 1956 








EMPLOYMENT OPPORTUNITIES 


STRUCTURAL ENGINEERS 


A new and important era is dawning at CROSLEY! Here are 
career opportunities that offer almost unlimited scope and 
endeavor for projects that stir the creative imagination. 
There are needs in these current fields of CROSLEY 
activity: 





1, Experienced Aeronautical Engi- 
neers to design Radar Screens, 
Aircraft Turrets, Missile and Air- 
craft Airframes, Housings for Air- 
borne Radar and Fire Control 
Systems. 

2, Mechanical Engineers familiar 
with Radar Antenna and Rotating 
Equipment Design. 

3, Civil Engineers with Structural De- 
sign Background. 


Get the CROSLEY story TODAY! 


Please Send A Written Resume 
To: 

D. B. Nason 

Vice President and Director 
of Engineering 

Dept. T 


— 
— 





Vewraire 


Crosley DIVISION 


AVC Ovrnuracrunne CORPORATION 


2630 Glendale-Milford Road 
Evendale, Cincinnati 15, Ohio 
“Known for the NEWEST — Respected for the BEST!” 














FOR RATES OR INFORMATION 
About Classified Advertising 
Contact The McGraw-Hill Office Nearest You. 


ATLANTA, 3 CLEVELAND, 15 NEW YORK, 36 


1321 Rhodes-Haverty Bldg. 1510 Hanna Bidg. 330 West 42 St 
WaAlnut 5778 SUperior 1-7000 LOngacre 4-3000 


R. POWELL W. SULLIVAN R. LAWLESS 
S. HENRY 


T 
BOSTON, 16 DALLAS, 15 i 


350 Park Square Adolphus Tower 

HUbbard 2-7160 Main & Akard Sts PHILADELPHIA, 3 

H. J. SWEGER Jr. PRospect 5064 17th & Sansom St 
D. BILLIAN Rittenhouse 6-0670 


E. MINGLE 
CHICAGO, 11 H. BOZARTH 
520 No. Michigan Ave. DETROIT, 26 
MOhowk 4-5800 856 Penobscot Bldg. ST. LOUIS, 8 
W. HIGGENS WOodward 2-1793 3615 Olive St 
W. STONE JEfferson 5-4867 
W. HIGGENS 
CINCINNATI, 37 
Clifton Village, Apt. 2 LOS ANGELES, 17 SAN FRANCISCO, 4 
1825 Yorktown Ave. 1125 W. 6 St. 68 Post St. 
REdwood 1-3238 MAdison 6-9351 DOuglas 2-4600 
G. MILLER C. McREYNOLDS W. WOOLSTON 
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GAMBLE ? 


sure... if the odds 
are in YOUR favor. . 


DECISION /INC—nationwide specialists in re- 
cruitment of engineering personnel—have an 
active and enviable record in developing job 
opportunities for men who want bigger 
aries and a chance for greater per 
achievement 

DECISION /INC is retained by more top- 


ranking firms thruout the nation than 


pte 


any other organization to find the right 
man for each job. This confidential serv- 
ice costs you nothing. 


It takes TIME—MONEY—EFFORT to im- 
prove your job situation. If you are an en- 
gineer or scientist, particularly in the ELEC- 
TRONIC—AERO-NAUTICAL or GUIDED- 
MISSILE field, DECISION /INC will do this 
quickly, effectively at no cost to you. 


HOW? Our placement specialist de- 
velops a plan ‘tailor-made’ for you 

which includes a resume of your 
experience... and then a review by 
selected companies leading to confi- 
dential interviews at your conveni- 
ence and our client's expense 


the time for DECISION! 

All you do Now is... send us your 
name, home address, job interest or 
title. We take it from there. 


Write or phone: 
OLIVER P. BARDES, 
President — 

DECISION /INC 

1460-6 FIRST NATIONAL 


| BANK BLOG. 


CINCINNATI 2, OHIO 


| GArfield 1-1700 


Publishers of the authoritative Engineers’ Job Directory 


MECHANICAL 
ENGINEERS 


Piping. Wiring and 
Mock-Ups Specialist 


This is your 
exceptional 

sonal advantages 
neers at Genera 


Rocket 


construct mock-u] 
craft ngines and desigr 
nal piping and wiring 


responsibilities will 


eduling budget 


configura 
vancement w 


“ight Propulsior 


Send resume to 


Mr. Mark Peters, Dept. 8-14 
Technical Personnel, Bldg. 100 
Aircraft Gas Turbine Division 


GENERAL @@ ELECTRIC 


Cincinnati 15, Ohio 
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CHALLENGING 
OPPORTUNITIES 


IN ¢ Avionics ¢ Inertial Systems 
¢ Computers ¢ Missile Guidance 
¢ Jet Engine Fuel Controls 





WITH & THE ELECTRONICS DIVISION OF 


Gonoral Motors 


ALL GRADUATE ENGINEERS are offered permanent job 


opportunities. We extend a cordial invitation to every deserving Engineer and Designer 


to write us their wants. We may be able to supply the square hole for the square peg! 
YOUR FUTURE depends on your making the right connection with the right firm as 
quickly as possible. 
The men hired will enjoy working with some of the top men in the field and with the 
finest test, research and development facilities. GM’s long-standing policy of decentral- 


ization creates individual opportunity and recognition. 


Why not send us full facts about your education, work background, etc 


We will do all we can to treat your application with the fullest confidence 


AC SPARK PLUG THE ELECTRONICS DIVISION 


eT a PU tek ee) fide) ite) 7 vale) | 


MILWAUKEE 2, WIS. FLINT 2, MICH. 
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EMPLOYMENT OPPORTUNITIES 


HERE'S BIGGER 
OPPORTUNITY 
WITH A 
GROWING 
COMPANY 
IN JET VIO 


Look to the future with 
Ryan — a stable, growing 
aircraft company with 33 
years of experience — where you'll 
never feel “lost in the shuffle."’ Join 
our select staff of engineers and work on 
challenging, diversified projects like Ryan's 
new automatic navigation system and the 
world's first jet VTO aircraft! 
You'll like working at Ryan and you'll enjoy living 
in San Diego — a year-round playground with the nation's 
finest climate. Write today to Engineering Professional Place 
ment, Engineering Division for full information. Your inquiry will 
be held in strictest confidence 





IMMEDIATE OPENINGS FOR: 
Aircraft Designers Electronics Engineers Aerodynamicists Systems Analysts 
Structures and Weight Control Engineers Power Plant Engineers 


= “RYAN AERONAUTICAL COMPANY 
2703 Harbor Drive - San Diego 12, California 











CESSNA AIRCRAFT COMPANY 


“Producers of the World’s Finest Executive Air Fleet’’ 
OFFERS 


UNUSUAL CAREER OPPORTUNITIES IN THE 
SALES AND SERVICE DIVISION 


Export Regional Service Managers and 
Domestic Regional Service Managers 


Regional Sales Manager 


Must be competent pilot. 
Must be competent pilots. 


A background of aircraft maintenance 
desirable. 
Travel and headquarter in Wichita. 


Must read and speak Spanish fluently 
for the export position. 


Travel and headquarter in Wichita. 


Must have business management ex- 
perience. 


Minimum of 5 years experience in han 
dling distributor-dealer organizations. 


Cessna 


if you meet these requirements and are interested in unlimited opportunities with 
the world’s leading producer of executive aircraft, send your resume and recent photo 
to: Professional Placement Supervisor, Dept. AW, Cessna Aircraft Company, 5800 East 
Pawnee Road, Wichita, Kansas. (No phone calls, please). 








NGINEERS 


ENGINEERS 


..- Electrical 
- «+ Mechanical 


GM 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


ELECTRONICS DIV., 


Milwaukee 2, Wis. 
a 


Seeks experienced engineers for the further 
development and systems testing of Inertial 
Guidance Systems and their Servo Loops 
Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in sub- 
urban Milwaukee area. 








| To aid you in your professional advance- 


ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 

GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recog- 
nition for each Engineer hired. 

Recent EE,ME 

. . 
Graduate Inquiries 
. 

Also Invited 
Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 

To arrange personal, confidential interview 


in your locality send full facts about your- 
self today to 


Mr. John F. Heffinger 
Supervisor of Salaried Personnel 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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EMPLOYMENT OPPORTUNITIES 





REPUBLIC KNOWS HOW 
TO FIT AN ENGINEER 
WITH AN OPPORTUNITY. @ 


... how to select an advanced aircraft assignment 
that utilizes an individual engineer’s 

professional know-how and creative talents 

to the best advantage of the man and the company 


--.-AT REPUBLIC AVIATION we don’t shove an engi- 
neer into a particular “slot,” just because an opening 
exists, without regard for his individual interests and 
capacities. 


..when a project is completed, we never push the pro- 
fessional staff “on to the street.” Instead, we plan ahead Proud as Republic men are of our many pioncering 
and have jobs ready for them. In fact, in the last decade, achievements in aircraft design, such as the F-84 Thun- 
not a single engineer or scientist has been dropped at derjet, F-84F Thunderstreak, RF-84F Thunderflash — 
this company for lack of a suitable assignment. and the incredible new F-105 and F-103, there’s no 


c : : temptation to rest on past laurels here. In the highly 
..when we hire a man at Republic, we like to think 


nagchaage ; competitive aircraft industry, it’s always the future that 
s “for keeps” if his work equals our expectations. 


counts. 


Republic Aviation can follow this policy because we’ve . , , . 
; This means that new openings are continually being 


created at Republic for professional men with sound 
technical knowledge and creative ideas. 


been expanding for 25 years, not only in the design, 
development and production of advanced aircraft, but 
in the missiles field as well. A growth record like this is 
the best assurance of job permanence an able man can And Republic has a salary scale and benefits program 
have. that is a model for the industry. 





POSITIONS OPEN AT ALL LEVELS IN: 


Aerodynamics « Systems « Propulsion « Operations Research « Dynamics 
e Stress « Controls « Electronics « Staff Engineering « Electromechanics « 
Flight Test »« Research « Thermodynamics « Flutter & Vibrations + Weights 
e Weapons Systems Analysis « Servo « Airframe & Mechanical Design « 
Analog Computers «+ Antennae « Controls Systems -« Instrumentation 











An important adjunct te a Republic job is life on Long Island, fabulous playground of the East Coast. 
Please address complete resume outlining details of your technical background to: 


AIRCRAFT: MISSILES: 
Engineering Personnel Manager Administrative Engineer 
Mr. D. G. Reid Mr. R. R. Reissig 
Farmingdale, Long Island, N.Y. Hicksville, Long Island, N.Y. 


SPE FES aaas AVIAIZany 
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OPPORTUNITIES FOR 
CAREER IMPROVEMENT 


Cessna’s continuous planned expansion provides greater 
potential for security in your future as an experienced engineer. 
Commercial aviation’s “New Concept” .. . Business Flying, 

offers new horizons for the engineer at Cessna. A balance of 
military and commercial projects provide diversification 

of assignments and unlimited opportunities for advancement 


and recognition. Join Cessna and grow with Cessna 


STRUCTURES ENGINEERS—Assignments in 
Aircraft component load determination x 
Airframe component stress analysis 
Complete in-flight air-load survey programs 


Structural preliminary design analysis 
Airframe static test analysis 


tr Programming complex and detailed problems for our digital computer 


For comprehensive information write 


Professional Placement Supervisor, Department AW 


Cessna AIRCRAFT COMPANY 





we. 


$800 EAST PAWNEE @ WICHITA, 


KANSAS 














Mechanical Engineers 


GEAR BOX 
SPECIALIST 


This is your chance to gain ¢ 
eptional professional and pers« 
advantages that come 

ing at s famed Aircraft 
Facilit) 

You should have a BSME or 


d several 


You will direct the design and ds 
; . of essory al 
advances 


Send resume in confidence to: 


P-2690 
AVIATION WEEK 
Classified Division, P.O. Box 12 
N. Y. 36, N. Y. 














INERTIAL NAVIGATION 


Inertial Navigation offers the most advanced concept 1.; guidance, 
requiring no terrestrial source of energy or information, no earth- 
bound direction once the ultimate destination is selected. It offers 
the most promising solution of the guidance problem for the long- 
range missile. 


While the principles are simple, the realization involves advanced 
creative engineering. ARMA's many successes in the creation of 
precision instruments and systems for navigation and fire control, 
especially precision gyroscopic reference systems for all applica- 
tions, fit it uniquely for a major role in this advanced area 


The height of imaginative resourcefulness and engineering skill 
are required to create the degree of precision —hitherto unattained 
— in the components essential to the guidance of advanced missile 
systems —the gyros, accelerometers, and computer elements. Minia- 
turization must be coupled with extraordinary ability to provide 
utmost accuracy under conditions of extreme velocities, tempera- 
tures, and accelerations. 


There's significant scientific progress to be achieved at this leader- 
ship company and individual renown to be won, by engineers 
associated with ARMA’s Inertial Navigation Program. Many sup- 
plementary benefits make a career here doubly attractive. ARMA 
engineers are currently working a 48 hour week at premium rates 
to meet a critical demand in the Defense Dept’s missile program. 
Moving allowances arranged. 
Please forward confidential resume 
No reference contact without your permission 


Manager of Technical Personnel, Dept. 674 


MARATA 


Division of American Bosch Arma Corporation 
Roosevelt Field, Garden City, Long Island, N. Y. 





MA FP MOLE CH OUNCES 


development program for arn advanced Air Force missile 


Immediate openings 
for Supervisory and 
Staff positions as 
well as for 
Senior Engineers, 
Engineers, and 
Associate Engineers, 
experienced in: 
Systems Evaluation 
Gyroscopics 
Digital Computers 
Accelerometers 
Telemetry 
Guidance Systems 
Reliability 
Stabilizing Devices 
Servomechanisms 
Automatic Controls 
Thermodynamics 
Environmental 
Research 
Weight Control 
Transformers 
Production 
Test Equipment 
Standards 











PROPULSION 
AERODYNAMICIST 


Experienced Aeronautical or Me- 
chanical engineer wanted to sup- 
ervise basic and applied research 
on the internal and external 
aerodynamic characteristics of 
jet engine exhaust systems. Ex- 
tensive research facilities, in- 
cluding an 8-ft. high-speed sub- 
sonic tunnel and new 17-in. 
transonic and supersonic wind 
tunnels, are available for experi- 
mental work. 


Applicants should have 
thorough background in the fun- 
damentals of jet propulsion, five 
years’ experience in related en- 
gineering work and proven abil- 
ity to plan and direct the efforts 
of a specialized group in this 
expanding area of research. 
For further information contact 


Mr. H. W. Miller 

Research Department 
United Aircraft Corporation 
East Hartford 8, Conn. 
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ENGINEERS! 
Hows =e prot Yow andy 


iF YOU LIKE to enjoy life as you advance your career, Solar 
San Diego is the place for you. The climate is perfect — 
sunny and cool all year around. Almost every recreation 
and cultural activity is available. You can live by the sea, 
in the country, or in a residential suburb and only be 
minutes from work. 

The advantages Solar, itself, offers also are exceptional. 
You'll work on challenging development and production 
projects in the fields of gas turbine engines, airborne con- 
trols, and advanced aircraft and missile components. You'll 
advance faster and get broader experience because Solar 
is a medium-size company, not too big or small. Employ- 
ment policies are very liberal, including a profit sharing 
retirement plan. No Solar engineer has ever been termi- 
nated for lack of work...and a very low turnover proves 
engineers like Solar for long range careers. 

Learn all the details of the Solar story. Send an outline 
of qualifications and education to Dale A. Cobb, Dept. 
E-106, Solar Aircraft Company, 2200 Pacific Highway, 
San Diego 12, California. 





Designers—Checkers—Draftsmen 


Solar is equipped with the most modern engineering and research facilities 
PERMANENT OPENINGS FOR 
Project Engineers — Gas Turbine Development; Project Engineer Pneu- 


matic Ducting Systems; Chief of Engineering Test; Combustion Engineers; 


Specifications Engineers; Experimental Engineers; Design Engineers 


SOLAR YY. 


AIRCRAFT COMPANY DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF METAL ALLOY PRODUCTS + GAS TURBINES + BELLOWS * CONTROLS * HIGH TEMPERATURE COATINGS + AIRCRAFT COMPONENTS 
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AERODYNAMICISTS 


Raytheon needs aerodynamicists at all levels 
of experience to design and develop guided 
missiles for its Army, Navy, and Air Force 
contracts. 


We offer 


New modern facilities. 
Expanding departments. 
Recognition and advancement. 


Excellent working conditions. 
Come in, write or call 
G. P. O’NEIL 


CRestview 4-7100, Ext. 224 


MISSILE 
SYSTEMS 
QIVIS/ION 





BEDFORD, MASS. 














_ Engineers! 
| Scientists ! 


| Is your advance- 
| ment keeping pace 
with your ability? 





an 











If you are not pleased with 
your present position if 
you just don’t seem to be doing 
the type of work you like to do 
.» + then we suggest you con- 
tact us at once. 

We represent clients who retain 
us to secure qualified technical 
personne! for their ever expana- 
ing research and engineering 
programs. TCC can help you 
find the position that will utilize 
your abilities to the utmost . 

as well as satisfy your salary 
requir ts and | ti pref. 
erence. 

Our service is completely con- 
fidential with all contacts being 
made at your residence. There 
is no expense or obligation to 
your whatsoever. 

Write, phone, or wire to- 

day for information which 

will put you “on vour 

wey” to the position of 

your choice 


TECHNICAL CAREER CONSULTANTS 


624 Tri-State Building 
432 Walnut St., Cincinnati 2, Ohio 
Attention: ROBERT ADAMS 
* 














ENGINEERS, SCIENTISTS, DESIGNERS 


Outstanding Opportunities Available 


types of work on which you could be engaged include 


missiles Servomechanisms 
Applied Mechanics 
Geophysics 


Balloon Systems 
Industrial Automation 
Upper Atmosphere Research 
Electronic Countermeasures Fine Particle Technology 
Digital & Analog Computers Surface Chemistry 
Instruments and Controls Optics 
Solid State Physics Mechanical Design 
Microwaves & Antennas Airborne Early Warning 
Infra Red Systems Radar Systems 
Inertial Systems Information Theory 
Systems Analysis and Design 
Electronic Equipment Design and Miniaturization 


Underwater Ordnance 


i grow with our dynamic ; rressive research and 
ts long-term expansion. We are p i } ems contrac 
‘ groups are being for d and which cre 
excellent facilities a 
ty, with encouragement and op 

tI rominent engineers and scient 
th techn il engineering bac 
solated of : rr component but contribute t 
of significant rogral Congenial associates and atmosp 
enjoy their work and our extremely low turnover rate 
re bursement plar nceludes University of Minnesota three 

esidential communities close to work, fine cultural environme recreatior 

fishing, hunting, boating, winte ind summer sports. Live in the Land of Sky Blu 
Waters *ermanent security with a stable, long-established company whose motto is 
The Future is Our Frontier Salaries recognize experience for all levels of positions 
telocation expenses. We believe we have all the opportunities you could find anywhere 
n the ountry 


m 


Enginecra—Electronic, Electrical, Aeronautical, Mechanical, Chemical 
Physicista, Meteorologiats, Physical and Electro Chemtats 
Junior, Associate, and Sentor grades, from Bachelor through Doctorate decrees, 
Ail inquiries will be treated in complete confidence, 
You are invited to address PETER BURGESS, Director of Personnel, 
° — = ° 
Mechanical Division of General Mills, Inc., 
1620 Central Ave. N.E., Minneapolis 13, Minnesota. 

















ENGINEERS PHYSICISTS 


INSTRUMENTATION 
SPECIALIST 


Here is a fine opportunity for you 
to obtain the exceptional profes 
sional and personal advantages of 
working at this famed Tet ind 
Rocket Engine Center 


ons should in 
ME, Aer 
, ind experience 
i nstrumentation for \ 
testing of aircraft gas turbine 
other manufacturers of sin 
caliber 


You will—Analyze evaluat 
jectives and programs f 
vanced aircraft engines to 
mine test instrumentatior neede 
Establish standards f nstru- 
mentation design and ap} ations 
techniques to insure quality of test 
data—Continuously survey litera 
ture, review other evaluations in 
stallations and attend seminars 
ind meetings to maintain detailed 
current knowledge of the instru 
mentation field—Go further and 
faster in Flight Propulsion at Gen 
eral Electric 


Please send reaume in confidence to 


Mr. Mark Peters, Dept. 8-8 
Technical Personnel, Bldg. 100 
Aircraft Gas Turbine Division 


GENERAL @® ELECTRIC 


Cincinnati 15, Ohio 
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Five colorfully compact folders 
will introduce you to the engi- 
neering and development serv- 


ices of our aircraft division. 


For information on engineering 
services, prototypes and produc- 
tion of aircraft and mechanical 


components contact: 


Contracts Adminishater 


engineering 


corporation 
SUBSIDIARY OF HUNTER MFG. CORP 


AIRCRAFT DIVISION 


BRISTOL, PENNSYLVANIA 
ell 
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the challenge 
of the 
unknown 


Watch the sky! 

Within months, Martin will open a new 
chapter in world history with the launching of 
the first of a series of earth satellites. 

If you are interested in the challenge of the 
unknown, remember this: 

No other engineering group in the world will 
learn more, sooner, about this final frontier of 
scientific exploration. 

If you think you'd like to go along, contact J. 
M. Hollyday, Dept. AW-08, The Martin Com- 
pany, Baltimore 3, Maryland. 


A A 
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COLEMAN ENGINEERING Projects Administrative 


DESIGNERS, BUILDERS AND OPERATORS OF PROJECT SMART, Engineer 


SuPersonic: $10,500 
Micitary 
Air 


Researcn : Ginandiaehé aad 


of trained engines 


of milit y eqi 


FOR THE U.S. AIR FORCE IS SEEKING ‘ ce a 


A SUPERIOR ackground im radar, communt 


ations, countcermeasurca and 


AERODY NAMICS ENGINEER familiarity with tactical weap 


yma systema problems 





COLEMAN is looking for an outstanding man as a permanent addition to its 
engineering staff to organize the handling of present and future aerodynamic TLL 
problems in connection with the supersonic rocket sled test programs of Reply in confidence to 

Project SMART. P-2034, Aviation Week 


Class. Adv. Div P.O. Box 12 
_ Se Oe oe 


PROJECT SMART is concerned with supersonic track testing of escape equip- 
ment and related components. Both liquid and solid rocket vehicles are involved. 





COLEMAN ENGINEERING CO. offers an outstanding environment in which en- EXPANDING HELICOPTER PASSENGER 
gineers are challenged to do new and better things. In addition, Coleman offers: PROGRAM HAS OPENINGS FOR: 
@ Passenger Reservations Personnel 


@ FOUR WEEKS ANNUAL VACATION @ Supervising Accountant and Auditor Statistician 
Airline Experience Required. Address Reply To 


© Sijer eee Genet LOS ANGELES AIRWAYS, INC. 


@ One-half Tuition for Advanced Education Box 45155, Airport Station, 
Los Angeles 45, California 





Immediate openings also for : Send resume to 


TEST ENGINEERS | F.L. GOFF 
to plan and coordinate execu- : COLEMAN ENGINEERING COMPANY, INC. NN ammeaiant OTS. ps td a 


j : 7 expanding air carrier operator. Minimum require- 
tion of supersonic track : 6040 West Jefferson Boulevard || mem eale total hours, ATR. with. type rating tn 
: i i -3 and - equipment, a recent experience 
test programs : Los Angeles 16, California pW R,. RL ek , 
wages. Ideal working conditions 
ZANTOP AIR TRANSPORT 
Detroit Wayne Major Airport  inkster, Mich. 














AERODYNAMIC DESIGN 
° TECH WRITER 
THERMODYNAMIC DESIGN Smterestod in 


EXPERIMENTAL ANALYSIS SALES PROMOTION 
© 

ADVANCED ENGINE DESIGN tea aad expscionce In Tadic communioe: 
. 


tion, here is an opportunity to advance in 
sales promotion with the finest organi- 
CONTROLS SYSTEMS DESIGN and ANALYSIS zation of its kind. Sales areas include 
microwave, scatter propagation, single 
© sideband, amateur, and many advanced 
. . , rojects in air/ground communication, 
A few selected engineering positions with General Electric's aackeciten anh auateel, 
Small Aircraft Engine Department, located near Boston. Position involves preparation of ads and 
sales literature and requires contact work 
For further information write to: and occasional travel. Two men are 
, . ‘ ded i diately. EE degree preferred 
Mr. T. S. Woerz (Section 3-B) but practical experience may be substi- 
P : 
tuted in some cases. Send resume with 


SMALL AIRCRAFT ENGINE DEPT. photo and salary requirement. Applica- 


tions will be acknowledged in confidence. 


GENERAL @@ ELECTRIC M. E SCHINKEL, Advertising Manoger 
1000 Western Avenue, West Lynn, Mass COLLINS RADIO COMPANY 


Cedar Rapids, lowa 




















hnici 





Experienced Aircraft instrument T 

REPLIES (Box No.): Address to office nearest you | minimum 10 years experience, Alaska area 

f This publication Classified Adv. Div Send complete resume first letter. P-2452, POSITIONS WANTED 
NEW YORK: P. 0. Boa (36 Aviation Week. 
On o PRAvctue ee et 8 ~ | Pilot, ATR, age 31, family, 5000 hours, 3 
LOS ANGELES: 1125 W. 6 7 Denver firm needs instrument engineer as years executive DC-3, T'win-Beech, desire 
manager. Airborne equipment being sold in captain position, state details first letter. 
PV 577 


> 


Rocky Mt. area. Profit sharing and part of ’W-2577, Aviation Week. 
business available. Excellent opportunity for 

PONIONS VACAIN experienced man wanting to increase earn- Experienced Aeronautical Sales Engineer 
Analysts—tTraffic & Economics, Executive | ings. Empire 4-1300 or P-2513, Aviation | Available Aug. 15 to represent company in 
offices in eastern city. Age 25-35 preferred, | Week. Southern California. Box PW-2682 Aviation 
P-1155, Aviation Week. Week. 
Air Transportation Economist —Must have | Nelicepter Pilot wanted for Florida opera | usar pilot leaving service. 2000 hours mill 
master’s degree in economics or business Inch j cena m tae ' - | tary. 1000 hrs. civilian. Commercial SMEL, 

- 4 ~ ok - a ude educational and flight background in I : A&E. ATR written 
administration plus 2 years experience in air | first letter. P-2510, Aviation Week. Instrument, nstructor, / E. i , 
transportation traffic or operations. Job . ~ a | passed. Former Navigator. College Graduate. 
opening is in Preliminary Design Section of 1000 hrs. C-47 instructor. Don't drink or 
Engineering Department of large airframe | Pilots——Navigators—with C.A.A. flight mavi- | smoke. Married. Age 31. Presently own 
manufacturer. Write Mr. H. A. Bodley, Engi- | gator's rating, to be based at New York City. Bonanza. Desire permanent pilot or co-pilot 
neering Personnel, Convair-Fort Worth, | Apply Chief Navigator, Riddle Airlines P.O. position. Capt. Doty, Box 4115, Hq. AMC, 
Forth Worth, Texas. Box 535, Miami, Florida. Wright-Patterson AFR, Ohio. 
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SEARCHLIGHT SECTION 





Super-92 DC3 for August Delivery 


Today's fastest all weather executive DC3. Modern Bendix or Collins radio, 
big cabin and picture windows, latest lounge type interior. Retractable tail 
wheel, new lightweight landing gear cover doors, flush loops. New ship 
gvarantee on airframe, with complete disassembly and overhaul, and 800 
hour guarantee on your choice of engines. Radar, autopilot, and other 


extras available to order 


C47 8000 hours overhaul, NTSO engines, new 
sy ship guarantee. With or without conversion 
X-Band Bendix 


RADAR (2. 3% 
C-Band R.C.A 


Fewer cancellations and detours, with shorter, smoother flight paths, and 
less crew and possenger fatigue Simpler, lighter, cheaper, safer than 
pressurization. Now you can follow lower, easier operating altitudes by 


going around or between storms instead of over or through them 


CORRECT RADOMES FOR X OR C BAND 


© Only R/W has the reinforced double-shell di-electric radome recommended 
for X-Band—high transmissicn efficiency and high structural strength with 
no compromise or loss—no restrictions of air speed of any kind. Weather 
tight fitting, leakproof, quiet. Won't vibrate loose. Lowest installation cost 
® Separately hinged radome and scanner, for easy disconnect and adjusting 


necessary for accurate antenna tuning. Quick access to instrument panel 


Sales Overhaul 
Parts Conversions Lodestar DC 3 


Custom 18 Available 


This proven all-weather business airplane was token in trade 
by us on o larger plane, completely overhauled, converted to 
our popular Custom 18 design, and fitted with modern radio 
and equipment. Roomy cockpit, enlarged cabin, adjustable 
chairs, big picture windows, snack boar, beautiful interior 


New ship guarantee, NTSO engines 


Modernize Your Own Model 18 


Moke your own travels pleasant and relaxing with portions 
or all of this modern, practical modification and renovation 
Combine it with your next big inspection, and in less than 
you might think, you'll have the satisfaction of a new ship 
at a fraction of the cost 


Grumman GOOSE Available 


Hydromatic props, dual custom instrumentation with Grimes 
Eyebrow lights, dual VHF transmitters, dual VHF receivers 
dual omnis, dual cockpit speokers, range receiver, BC434 
ADF, morker, interphone isolation amplifier Excellent in 
terior, 3-place divan, 3 reclining chairs, 4th for toke off 
folding desk, lavatory bor, icebox cabin specker and 
interphone. Electric landing gear 


Cessna 195 Available 


Executive's plone, taken in trade on Custom 18 twin Beech 
367 total hours, 300 HP Jacobs R755-A2. Autopilot, VHF 
omni, range, broadcast receivers Bendix ADF Two VHF 
and 3023-5 transmitters. Cyros, full instrumentation, spinner 
wheel ponts. Clean, beautiful condition, hangored will 
consider other aircraft in trade. 


Inc. of Inc. of Inc. of 


4 VW ST. LOUIS TOLEDO FLORIDA 
emmert ad erner Lambert Field Express Airport Pompono Beach 


Inspections Radios 


Beech Maintenance Engines 








CARGO C-47 
Diploma engineer is interested 

. . - heavy gear—24 volts 
in establishing a top level heavy wing doublers 
aeronautical design bureau— 1830-02 engines 
seeking investors interested in ssiciaiat tila ati 
a rare opportunity. 


»N. Michigan A 





* Executive fly- PV-1 Ventura 


265 MPH 
Cruising speed 


| N V a S T 0 Q 4 | FOR SALE OR LEASE For Lease Lockheed 


Reclining 
chairs, couch, 
galley, tay. 


Complete in- No long 


13,426. hours tetal—1023.00 since overhau! strumentation, contracts nece 


radio, auto pi- sary. For com 

lot plete details 
write for br 
chure 


NATIONAL AERO LEASING CORP. A. J. Ming 


TRADE-AYER COMPANY 


BO-2718, Aviat Week P. 0. Box 184, Miami 48, Fla. Newton 5-0734 Linden Airport Linden, N. J. 


Hunter 6-7690 

















AIRCRAFT FACTORY ——- 


amd engine erhaul and aintenance fac 
’ ’ ! fi ts ‘ 


anuta xt sirera loa 
ca. Preliminary 


ve Municipal Airport 


Aviation Week 


4a . . 
» ar piaiind Gdaneibed to enibticing Take a Heading for Reading” 
radion, for the BEST MAINTENANCE © OVERHAUL © MODIFICATION ¢ INSTALLATION 
nimum required READING AVIATION SERVICE, INC. 
Phone 3-5255 





San Francisco 4, Calif 











COLLINS 
FOR SALE BENDIX 


RADAR - DME 


AUTOMATIC PILOTS 


: : SPERRY 
r AIRWAYS MINC. 
we 8X6 2 v0 T ein Neb eH se LEAR jnocuaseen career NAVIGATION AND 


to 350°C excellent condition. Aircraft Parts ARC 
xchange 40 toeing ‘ield, Sez . 
ae x 0 Boein Field eattle, Tela 143441 
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Reading, Pennsylvania 





SEARCHLIGHT SECTION 








OLORPORATION 


WRIGHT—P & W 


ENGINES & PARTS 


7139 Vineland Avenue, 


North Hollywood, California 
POplar 5-6202 


STanley 7-8374 


Immediate Delivery 
We stock, overhaul, and install 
WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Lovis, Mo 








HELICOPTER 
Hiller—Model UH-12B, Very low air- 
frame and engine time. 

Perfect Condition. 


EAST COAST AVIATION CORPORATION 
Bedford Airport Lexington 73, Mass. 








Grumman Mallard 
SERIAL J-29 
Now in overhaul—can be finished 
to your colors and specifications. 
2300 hours 
Zero hours 
50 hours 
Sale or lease terms on request 


WILLIAM C. WOLD ASSOCIATES 


551 Fifth Avenwe, New York 17, N. Y. 
Cable: BILLWOLD Tel: Murray Hill 7-2050 


Airframe total time: 
Airframe time SOH: 
Engine time SOH: 











FOR SALE 


We own several DC-3 21 
seat airliners, fully equipped, 
which we are offering for 
sale. Aircraft are available 
for immediate inspection at 
Miami International Airport. 


We are owners. 


LEEWARD AERONAUTICAL 
SALES, INC 


P.O. BOX 233, MIAMI 48, FLA. 


C-46F FOR SALE 


50 Passenger interior. Payloader seats 
can be used for Cargo or Passenger op- 
operation. Now in service. Available 
August 15th. 


We own this Aircraft 
NATIONAL AERO LEASING CORP. 


P. O. Box 184, Miami 48, Fla. 
Newton 5-0734 


| SPECIAL SERVICES | 


TO THE | 


AVIATION INDUSTRY | 











OVERHAUL & 
MAINTENANCE 

















AIRCRAFT PRODUCTS 
WANTED FOR MANUFACTURE 


Will buy ovtright—Prints; Tooling; Ports; 

Etc., also Corporate Setup 

A-N proprietary items especially wanted. 
COLLINS AIRCRAFT CORPORATION 

1711 W. Florence Ave. Inglewood, California 








JET ENGINES 
Westinghouse Type—J-30-20 
FOR SALE At 


TEXAS AVIATION MATERIAL 
3930 Cedar Springs Dallas 19, Texas 


AIRPLANES WANTED 


Need 50 Boncanzas, Navions, 180s, 170's, 
170’s, Aero Commanders, Twin Navions, 
T hes, etc. 

Will Buy Dealers’ Stocks New or Used 


Vest Aircraft Co.’s Skyranch 
BOX 5306, DENVER 17, COLORADO 


Inc. of Inc. of Inc. of 
St. Lovis Florida Toledo 
tombert Pompano Express 
Field Beach Airport Airport 


Conversion Overhaul 


Specialists in 


Lodestar DC 3 Beech 


Maintenance 











eae — r r 
PARTS & SUPPLIES © 

















FOR SALE 


EXECUTIVE DC-3 


Excellent Radio & A-12 Auto Pilot 
R-1830-75 Engines 


Available immediately No Brokers Write 


FS-2571, Aviation Week 
520 N. Michigan Ave., Chicago 11, Til. 








WANTED 


CONVAIR 240 or 340 


Send Complete information and Price to— 


W-2308, Aviation Week 
1125 W. 6th St., Los Angeles 17, Calif. 





NAVCO .. == 
INC. Parenins | 710 


Has Oc. Pst and ODESTAR BEE for re 


a vines 
Hines tear 











— 
.C. Bendix Co 
Paw Continental Wright Goodrich 
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PLANES—EQUIPMENT (Used or Surplus New) 
For Sale 


WANTED 
Planes—Equipment 





Now!...the NEW 


ROBINSON 
WIRE 


TWISTER 


with DIAGONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places. 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 


twist every time. 
12” —for assembly line $21 50 
ad —for bench 1} a $20.50 


SIDEVIEW 





safety wiring, 15 oz 
assemblies, 


Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar. Distributor ,Gensales, Ltd., Malton,Ont. 


You don’t need a crystal ball eee 
-.-you need AIRCRAFT BOLT 


CORPORATION! 
Write for Complete saci e we 


Specialists in manufacturing 
precision ane bolts and studs 





LETTERS 





. > 
Javelin Praise 
Having had the pleasure of knowing som« 
of the great English test pilots such as 
Neville Duke, Bill Bedford, Kiwi Hawkins 
ind Danny Norman, Sqd. Ldr. W \ 
Waterton’s article concerning the Javelin 
vas quite a revelation as it is generally un 
derstood, among people who know, that 
Waterton setting back 
the Javelin program a fair ol’ bi 
As a reminder, they (the British) now hold 
the world altitude record, the world speed 
and the world’s best aircraft control 
Che last is my opinion, the first 
two are published.) So I guess when Capital 
Airlines starts using the Comet and th 
English-Electric P1 sets the new world speed 
record, that will set them under completes 
CHARLIE BROWN 
\rlington, Va 


vas responsible for 


record 
procedures 


Company View 


It’s been highly 
many-sided 


situation 


interesting to read the 
opinions on the current engi 
neer It seems to the writer that 
much from exposing the 
many sides of this serious problem—which 


good can come 
is a thorn for engineers as well as for those 
who-wish-to-hire engineers 

I don't believe one of these problems—a 
serious one at Puritan—has been particular]; 
stressed, but already it has affected several 
enginecring candidates adversely) 

Briefly, we have so far turned 
several prospects for development (creative 
engineering posts here. The men looked 
there was no salary problem, living 
conditions seemed to be o.k., but the 
itch that we knew when we talked 
to these men that they were not considering 
Puritan as a future but only as a stepping 
stone to another job which required exps 
rience of the type we could provide 

We knew that our investment in thes 
men would be considerable, and felt that 
their jumping on to what they felt was 
greener pastures just about the time they 
started to make money for our company— 
or rather to start paying back what we had 
] hardly worth the ex- 


down 


cood, 


Was 


spent already—was 
pense 

So they were turned down. It was 
bad, too, for they showed promise 

Now the conclusion emerge 
the foregoing that perhaps we 
good employe program and have a turn 
over every two years or so. If that 
the case, the fault would primarily be with 
us 

However, the reverse is much closer to 
the truth and our turnover of personnel, 
particularly in the skilled and professional 
categories, is extremely low. Then, you 
might say, “Why the worry—why not hire 
the man and take your chance on selling 
him on the advantages of your company?” 

This is a reasonable rebuttal except that 
when you see the applicants and see job 
after job listed of a year or two duration, 
each successive job paying a $1,000 or so 
more, one cannot help but wonder whether 
the applicant plans to work for a company 


too 


from 
have no 


may 


were 


114 


Aviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine’s editorial columns. 
Address letters to the Editor, Aviation 
Week, 330 W. 42 St... New York 36. 
NV. Y. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 


or use that company as a 
It looks as though he fought 
permanent integration into 
Our problem is further 
ur conviction that a good 


" : 
levelopment 


stepping ston 
onstantly an 
company team 
omplicated 
enginecr, pal 
rk, will need 


ears before he will really be 


ularly in 
irving his own weight 

that althou 
program may be 


} 


I +h his pe 
nus, vou sec gil 1s persona 


hievement nicely con 
pleted in an 
it Is 
} : 
ichievement 
But at that point he leaves. Any 
we're a little him? 
lhis problem is particularly serious in a 


where 


two-year period 


his compam 


ipproximat 
tim<e 
program begins to pay off 


ibout the when 
vonder 
hary of h ring 

- 
medium size or small 
man 


enginecring 


ompany\ 
] 


each must carry his own weight anc 


where departments are not 
It is a problem 
introspective 


engineering 


so vast as to lose per onnel 
too. that 
thinking on the 
candidates 
We 
what others have to say 
Frep C. Srepsins 
Aviation Sales Manager 
Puritan Compressed Gas Corporation 
Kansas City 


requires some iCal 


part of the 


interested in hearing 
ibout this 


_ 
would ne ery 


8, Mo 


Computer for Job 


In your recent paper on gas dynamics 

(AW June 25, 1956) you state: 
“one authority that 
very latest and such 
ire not fully 


problem.” 


believes even the 
largest computers 
capable of handling the 
The Remington Rand Univac Division 
of Sperry Rand Corporation has under de- 
velopment a new electronic computer which 
will be especially suited to handling prob- 
lems of the type you mentioned. The com 
puter is the UNIVAC LARC and the first 
one will be delivered in 1958 to the Uni- 
versity of California Radiation Laboratory 
at Livermore, Calif. 

If you will furnish me the name and 
address of the wuthority,”” I will send 
him a copy itions for the 


LARC, 


“one 
of the specifi 
Tuomas W. Wurprr, III 
Regional Electonics Representative 
UNIVAC Division 
Remington Rand 

41 First Strect 

San Francisco 5, Calif 


Licked Gears Earlier 


We read with interest of Sperry’s .5 mega- 
buck investment for the machinery to cut 
the most accurate production gears ever 
made to angular tolerances of 10 seconds. 
At Northrop, we were faced with virtually 


the same problem several years ago. Al 
though we didn’t manage to spend $500, 
000 for tooling, we have, and are, cutting 


60 deg gear sectors, on a production 


g. worm 


basis, which when meshed with their driving 


worms and properly bearinged, do not ex 
ceed 
ot + 
of these sectors display er 
+3) Some gears have displayed 
errors of less than +24 s Reje 
to date run 4° 

Ihe machine used was develop 
tirely at Northrop in support of our Snarl 
guidance program and the first 
uccessfulh ut m 1950 The machin 
itself weighs about 50 Ib 
fication have 
ind steel 

Although recognize that a_ sector 
ind a full gear are not directh 
that a sector is the 
The te hnique used 1S su 


a maximum angular error at any 
> seconds of arc. A large percentag 


ors not exceeding 


point 


seconds 
ond tions 


have 


sectors wel 


Cears to p 
] 
} i 


been cut in bi 


omparal C 
t belief mor 
difficult to cut 
that errors are not accumulative or periodic 
don't 


extending our tech 


] ! 


md we therefore anticipate an 
particular difh g 
nique to include full gears. Since our present 
needs do not include full gears, no parti 
ular effort has been made in this direction 
However, a program to exploit this aspect 
of the } underway for 
the past several 
basis 
As a 
worms and 
with an interferometric device which wa 
ilso developed entirely at Northrop. ‘This 
machine is capable of checking and produ 


ulties in 


technique has been 


months on a low priorit 
matter of interest 
lead screws is ac 


inspection 


licl } 
OMPLISHc 


ing a continuous plot of lead errors on an 
long, unattended, at a rate 
of .00002 inches 


ontinuous use im 


helix up to 3” 
of 3”/hour to an 
This machine is also in 
our production program 
Too bad Northrop wasn’t included on 
that list of 100 vendors. This kind of 
stuff is “old hat’ to us! 
R. D. James, SuPERVISOR 
Mechanical Development 
Northrop Aircraft, Inc. 
Hawthorne, Calif. 


1CCUTAC 


i ia (rr 
Whooping Cough 
featured an 
article, “Brazilian Airlift Treats Whooping 


In your July 16 issue you 
Cough.” You state that this service might 
be the only one in the world. Such is not 
the case. In Austria and especially Vienna, 
a similar service for children suffering from 
performed by the 
Rescue Service.” 


same nonproht 


whooping cough is 
“Austrian Afpine Flying 
These flights are on the 
basis as in Brazil and have been available for 
more than 14 years. The results of treat 
ment, so far as is known to the writer, wer 
satisfactory. An old Fokker and a deHavil- 
land Rapid were used 

This letter is written onl 
that other countries realized the importance 
of high altitude treatment of whooping 
cough. 


to inform you 


A. P. Wysocan 
6043 Fulton Ave. 
Van Nuys, Calif. 
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WM. R. WHITTAKER CO., LTD. 
915 N. CITRUS AVENUE 
SEND LOS ANGELES 38, CALIFORNIA 


Tus Gentlemen 
COUPON Please send me further information on Ratio-Flo Pump 


FOR hineie 
COMPLETE 
INFORMATION 


T 
( Y 





E B POWER 


SnUaNDOR HICH FOR THE AIR FORCE 
TACTICAL AIR COMMAND 


Here you see the Tactical Air Command's newest 
reconnaissance bomber—the all-weather twin-jet 
: Douglas RB-66. 
Air Force RB-66 It carries a payload of nuclear or conventional 
bombs — which it can wing at 600-700 mph to 
° targets dictated by the nation’s needs. 
powered by Allison J71 It packs a full complement of camera equipment 
which also makes it a valuable reconnaissance 
° tool for air intelligence. 
Turbo Jet Engines And in pods under its wings it boasts a pair of 
Allison J71 Turbo-Jet engines — each producing 
10,000 pounds’ thrust without augmentation 
which take it to altitudes over 40,000 feet. 
Now winning its wings for reliability and depend- 
ability with the 363rd Tactical Reconnaissance 
Wing at Shaw Air Force Base, S. C., the Allison- 
powered RB-66 carries a three-man crew as it 
goes On its peace-maintaining missions. 
The Allison-powered Douglas RB-66 is another 
y example of how continuous engine development 
TURBO-JET both Turbo-Jet and Turbo-Prop—is helping keep 
AND TURBO-PROP POWER America first in the air. 


ALLISON DIVISION OF GENERAL MOTORS, Indianapolis, Indiana 


Jj € T E R A IR TRAVEL 





